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(54) AMIDE COMPOUNDS AND MEDICINAL USE THEREOF 



(57) The present invention relates to a compound of 
the formula 




(i) 



wherein R 1 is substituted aryl, heteroaryl and the like, 
R 2 and R 3 are hydrogen, alkyl, halogen, hydroxyi group 
and the like, Q is N, CH and the like, W is hydrogen, 
alkyl, hydroxycarbonylalkyl and the like, X is halogen, 
cyano, nitro, amino and the like, X 1 is hydrogen, halogen, 
cyano, nitro, and Y is alkyl, hydroxyi group, alkoxy, mer- 
capto and the like and a salt thereof, and a medicine 
containing the said compound. The compound of the 
present invention shows a superior inhibitory effect on 
activated lymphocytes proliferation and is useful as an 
agent for the prophylaxis or treatment of various autoim- 
mune diseases. 
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Description 

TECHNICAL FIELD OF THE INVENTION 

5 [0001] The present invention relates to an amide compound useful as a medicine, particularly as an agent for the 
prophylaxis or treatment of autoimmune disease, and its use as a medicine. 

BACKGROUND OF THE INVENTION 

10 [0002] Autoimmune diseases are considered to be induced by autoreactivity acquired by lymphocytes that originally 
does not respond to themselves, or by incomplete removal of autoreactivated lymphocytes in the thymus and the like. 
In particular, rheumatoid arthritis (RA) is considered to be induced by immune response of lymphocytes, particularly 
T cells and B cells, against type II collagen that mostly exists in one's own joints. The disease gets serious because it 
accompanies infiltration of T cells and B cells into the joints, activation and proliferation of these cells in the joints and, 

15 when it advances, abnormal proliferation of synoviocytes in the joints to result in articular destruction. Because a number 
of activated lymphocytes infiltrate into articular tissues of RA patients, activated lymphocytes are considered to play 
an important role in the formation and advance of the disease state of RA. 

[0003] In general terms, it is known that when lymphocytes are activated by antigen, type 1 helper T cells (Th1 cell) 
in the lymphocytes produces cytokines such as interieukin 2 (IL-2), interferon y(IFN-y) and the like, and the produced 
20 IL-2 and IFN-y cause growth and division of lymphocytes, particularly T cells. Despite the presence of a great number 
of activated lymphocytes in the articular tissues of RA patients, IL-2 level is extremely low, which has produced a 
presumption that a lymphocyte growth factor should be present besides IL-2 (Journal of Experimental Medicine, vol. 
168, p. 1573, 1988). 

[0004] Recently, interieukin 15 (IL-15) was cloned as a new cytokine that promotes growth and differentiation of 

25 lymphocytes (T cells or B cells) (Science, vol. 264, p 965, 1994). The IL-15 receptor has been clarified to consist of a 
chain specific to IL-15, P chain common to IL-15 and IL-2, and y chain common to the receptors of IL-15, IL-2, IL-4, IL- 
7, IL-9 and IL-13 (EMBO Journal, vol. 13, p. 2822, 1994; EMBO Journal, vol. 14, p. 3654, 1995). The presence of a 
: signal transduction pathway via tyrosin kinase (represented by JAK1 and JAK3) in the downstream of jJ chain and y 
chain has been also uncovered (Science, vol. 266, p. 1782, 1994). It is expected, therefore, that the pharmacological 

30 . activity induced by the binding of IL-15 and IL-15 receptor is the promotion of proliferation of lymphocytes, and is almost 
of the same nature as the binding of IL-2 and IL-2 receptor. It has been reported that the IL-2, IL-9-producing cells are 
; T cells, particularly helper T cells activated by antigen, the IL-7-producing cells are mostly stroma cells, and IL-15-pro- 
ducing cells are macrophages, dendritic cells, synoviocytes and the like (Science, vol. 264, p. 965, 1994). A recent 
report has documented that synovial fluid of RA patients has a markedly high concentration of IL-15, which suggests 

35 the important role of IL-1 5 as a growth factor for the proliferation of activated lymphocytes in the joints in RA. In addition, 
there is a report on many activities of IL-15 besides promotion of proliferation of the activated lymphocytes, such as 
promotion of migration of T cells toward inflammatory sites, activation of memory T cells, promotion of production of 
inflammatory cytokines such as tumor necrosis factor (TNF)-cc and the like, and other activities (Nature medicine, vol. 
3, p. 189, 1997). It is being elucidated that IL-15 plays an important role in the onset and development of various 

to autoimmune diseases such as Crohn's diseases, lupus nephritis in systemic lupus erythematosus and the like. 

[0005] From the foregoing, it is considered that, for the improvement of symptoms of autoimmune diseases repre- 
sented by RA, inhibition of proliferation of IL-15-dependent activated lymphocytes is particularly effective. 
[0006] Conventionally, a therapeutic agent for autoimmune diseases, particularly RA, has been a gold compound, 
penicillamine, bucillamine, azathioprine, cyclophosphamide, methotrexate and the like. These inhibit proliferation of 

<5 synoviocytes in the joints. Due to their antagonistic inhibitory action in nucleic acid metabolism, however, the long-term 
use of the agent is associated with highly frequent occurrence of side effects, such as hematopoietic injury, digestive 
system disorder and the like. Combined with easy infectivity and the like caused by the agents, they are not therapeu- 
tically satisfactory. While corticosteroid is effective for these diseases, it is associated with serious side effects, such 
as moon face, hypoadrenalism, osteonecrosis of femoral head and the like. Furthermore, leflunomide approved as an 

50 antirheumatic drug in the US has been reported to show a long half-life of blood disappearance despite its superior 
therapeutic effect, causing side effects such as digestive system disorder, liver disorder, eruption and the like (The 
Lancet, vol. 353, pp. 259-266, 1999), and a clinically more superior therapeutic agent is desired. 
[0007] Thus, there is a strong demand for a therapeutic agent for autoimmune diseases such as RA and the like, 
which shows a superior therapeutic effect as compared to conventional pharmaceutical agents and which causes less 

55 side effects. 

[0008] As mentioned above, the proliferation of activated lymphocytes in articular tissue is deeply involved in the 
progress of arthritis in RA, and IL-15 is suggested to be responsible for the proliferation of activated lymphocytes. 
Therefore, a compound that inhibits signal transduction via tyrosine kinase originated from IL-15 receptor (y chain 
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common to IL-2, IL-4, IL-7, IL-9, IL-13 and IL-15) is considered to show a superior effect for the prophylaxis or treatment 
of autoimmune diseases such as rheumatoid arthritis and the like. In addition to the aforementioned effect, a compound 
that inhibits production of IL-15 itself or production of inflammatory cytokines, such as TNF-cc and the like, which is 
derived by IL-15, is likely to show a superior effect for the prophylaxis or treatment of autoimmune diseases such as 
5 rheumatoid arthritis and the like. However, there is no report taking note of IL-15, which concerns a compound having 
an inhibitory effect on the proliferation of activated lymphocytes as a therapeutic agent for autoimmune diseases or as 
a therapeutic agent for RA. 

[0009] Bioorganic and Medicinal Chemistry Letters, vol. 8, pp. 2787-2792, 1998 discloses a pyrazolecarboxamide 
compound useful as an immunosuppressant agent. As phenylpyrazolecarboxamide having similar structure, JP-A- 

10 52-87167 discloses a compound as an antimicrobial agent; WO97/11690 discloses a compound for treating bacterial 
infection in which a therapeutically effective amount of an inhibitor of global regulator of pathogenic gene is administered 
to mammals. Veshchestva, vol. 23, pp. 82-87, 1991 discloses a compound as an agricultural chemical to inhibit growth 
of plants. However, an inhibitory effect on the proliferation of activated lymphocytes taking note of IL-15 on these 
compounds is not disclosed at all. 

15 [0010] In view of the above, the present inventors have conducted intensive studies and found that an amide com- 
pound of the following formula and a pharmaceutical ly acceptable salt thereof suppress cytokine response that may 
induce proliferation, differentiation and the like of various cells responsible for immunity, such as lymphocytes (T cells, 
B cells), macrophages and the like, by the.addition of a cytokine,, such as IL-2, IL-4, IL-7, IL-9, IL-13, IL-15 and the 
like, in the presence or absence of an antigen or mitogen. In particular, they have found that the above compound and 

20 its salt inhibit IL-15-dependent proliferation of activated lymphocytes and production of inflammatory cytokine derived 
by IL-15, namely, IL-1, IL-6, IL-12, IL-15, IL-18, TNF-ct and the like, which resulted in the completion of the present 
invention. 

DISCLOSURE OF THE INVENTION 

25 

[001 1] Accordingly, the present invention provides the following. 
[1] An amide compound of the formula 

\ 

30 



35 




X 1 

40 

wherein 



R 1 is substituted aryl, arylalkyl, optionally substituted heteroaryl, heteroarylalkyl or cycloalkyl, 

R 2 and R 3 are the same or different and each is hydrogen, alkyl, halogen, hydroxy! group, alkoxy, optionally 
48 substituted amino or phenyl, 

Q is nitrogen atom or a group C-R 4 (wherein R 4 is hydrogen, alkyl, halogen or optionally substituted 

amino), 

W is hydrogen, alkyl, hydroxyalkyl, acyloxyalkyl, aminoalkyl, hydroxycarbonylalkyl or alkoxycarbonyla- 

Ikyt, 

50 X is halogen, cyano, nitro, amino, alkyl, alkoxy, carboxy, alkoxycarbonyl, carbamoyl, alkenyl, alkynyl 

or haloalkyl, 

X* is hydrogen, halogen, cyano or nitro, and 

Y is alkyl, hydroxyalkyl, hydroxycarbonylalkyl, optionally substituted aminoalkyl, hydroxyl group, 

alkoxy, haloalkoxy, aryloxy, cycloalkyloxy, hydroxyalkoxy, hydroxycarbonylalkoxy, optionally substi- 



tuted aminoalkoxy, mercapto, alkylthio, hydroxyalkylthio, hydroxycarbonylalkylthio, optionally sub- 
stituted aminoalkylthio, a group O-Het (wherein Het is optionally substituted saturated heterocycle 
having hetero atom selected from oxygen atom and nitrogen atom) or a group N(2?) (Z 3 ) (wherein 
Z 2 and Z 3 are the same or different and each is hydrogen, alkyl, hydroxyalkyl or aminoalkyl, or Z 2 
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and Z 3 form, together with the adjacent nitrogen atom, cyclic amine optionally having one or two 
atoms from oxygen atom, sulfur atom and nitrogen atom in the ring), or a pharmaceutically acceptable 
salt thereof. - 

[2] The amide compound of the above-mentioned [1], which has the formula 




(I-a) 



wherein 

R 1 is substituted aryl, arylalkyl, optionally substituted heteroaryl, heteroarylalkyl or cycloalkyl, 

R 2 and R 3 are the same or different and each is hydrogen, alkyl, halogen, hydroxy! group, alkoxy, optionally 

substituted amino or phenyl, 
Q is nitrogen atom or a group C-R 4 (wherein R 4 is hydrogen, alkyl, halogen or optionally substituted 

amino), 

W is hydrogen, alkyl, hydroxyalkyl, acyloxyalkyl, aminoalkyl, hydroxycarbonylalkyl or alkoxycarbonyla- 

Ikyl, 

X is halogen, cyano, nitro, amino, alkyl, alkoxy, carboxy, alkoxycarbonyl, carbamoyl, alkenyi, alkynyl 

orhaloalkyl, 

Y is alkyl, hydroxyalkyl, hydroxycarbonylalkyl, optionally substituted aminoalkyl, hydroxyl group, 

alkoxy, haloalkoxy, aryloxy, cycloalkyloxy, hydroxyalkoxy, hydroxycarbonylalkoxy, optionally substi- 
tuted aminoalkoxy, mercapto, alkylthio, hydroxyalkylthio, hydroxycarbonylalkylthio, optionally sub- 
stituted aminoalkylthio, a group O-Het (wherein Het is optionally substituted saturated heterocycle 
having hetero atom selected from oxygen atom and nitrogen atom) or a group NfZ 2 ) (Z 3 ) (wherein 
Z 2 and Z 3 are the same or different and each is hydrogen, alkyl, hydroxyalkyl or aminoalkyl, or Z 2 
and Z 3 form, together with the adjacent nitrogen atom, cyclic amine optionally having one or two 
atoms from oxygen atom, sulfur atom and nitrogen atom in the ring), or a pharmaceutically acceptable 
salt thereof. 

[3] The amide compound of the above-mentioned [2], which has the formula 




d-b) 



R 1 is substituted aryl, arylalkyl, optionally substituted heteroaryl, heteroarylalkyl or cydoalkyl, 

R 2 and R 3 are the same or different and each is hydrogen, alkyl, halogen, hydroxyl group, alkoxy, optionally 

substituted amino or phenyl, 
Q is nitrogen atom or a group C-R 4 (wherein R 4 is hydrogen, alkyl, halogen or optionally substituted 

amino), 

W is hydrogen, alkyl, hydroxyalkyl, acyloxyalkyl, aminoalkyl, hydroxycarbonylalkyl or alkoxycarbonyla- 
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Ikyl. 

X is halogen, cyano, nitro, amino, alkyl, alkoxy, carboxy, alkoxycarbonyl, carbamoyl, alkenyl, alkynyl 

or haloalkyl, and 

Y is alkyl, hydroxyalkyl, hydroxycarbonylalkyl, optionally substituted aminoalkyl, hydroxy! group, 

alkoxy, haloalkoxy, aryloxy, cycloalkyloxy, hydroxyalkoxy, hydroxycarbonylalkoxy, optionally substi- 
tuted aminoalkoxy, mercapto, alkylthio, hydroxyalkylthio, hydroxycarbonylalkylthio, optionally sub- 
stituted aminoalkylthio, a group O-Het (wherein Het is optionally substituted saturated heterocycle 
having hetero atom selected from oxygen atom and nitrogen atom) or a group NfZ 2 ) (Z 3 ) (wherein 
Z 2 and Z 3 are the same or different and each is hydrogen, alkyl, hydroxyalkyl or aminoalkyl, or Z 2 
and 2? form, together with the adjacent nitrogen atom, cyclic amine optionally having one or two 
atoms from oxygen atom, sulfur atom and nitrogen atom in the ring), or a pharmaceutically acceptable 
salt thereof. 

[4] The amide compound of the above-mentioned [3], which has the formula 




wherein 



R 1 is substituted aryl, arylalkyl, optionally substituted heteroaryl, heteroarylalkyi or cycloalkyl, 

R 2 and R 3 , are the same or different and each is hydrogen, alkyl, halogen, hydroxyl group, alkoxy, optionally 

substituted amino or phenyl, 
Q is nitrogen atom or a group C-R 4 (wherein R 4 is hydrogen, alkyl, halogen or optionally substituted 

amino), 

W is hydrogen, alkyl, hydroxyalkyl, acyloxyalkyl, aminoalkyl, hydroxycarbonylalkyl or alkoxycarbonyla- 

Ikyl, 

X 1 is halogen, cyano, nitro, carboxy, alkoxycarbonyl or alkynyl, and 

Y 1 is alkoxy, haloalkoxy, aryloxy, cycloalkyloxy, hydroxyalkoxy, optionally substituted aminoalkoxy, op- 



tionally substituted aminoalkylthio, a group O-Het (wherein Het is optionally substituted saturated 
heterocycle having hetero atom selected from oxygen atom and nitrogen atom) or a group N(Z 2 )(Z 3 ) 
(wherein Z 2 and Z 3 are the same or different and each is hydrogen, alkyl, hydroxyalkyl or aminoalkyl, 
or Z 2 and Z 3 form, together with the adjacent nitrogen atom, cyclic amine optionally having one or 
two atoms from oxygen atom, sulfur atom and nitrogen atom in the ring), or a pharmaceutically ac- 
ceptable salt thereof. 

[5] The amide compound of the above-mentioned [4], which has the formula 




wherein 



EP 1 176 140 A1 



R la 

R2a and R 38 



is substituted aryl, arylalkyl or optionally substituted heteroaryl, 
are the same or different and each is hydrogen or alkyl, 
is nitrogen atom or a group C-R 48 (wherein R 4a is hydrogen or alkyl), 
is hydrogen, alkyl, hydroxycarbonylalkyl or alkoxycarbonylalkyl, and 

is alkoxy, optionally substituted aminoalkoxy, optionally substituted aminoalkylthio or a group N 
(22a)(23a) (wherein Z 28 and Z 38 form, together with the adjacent nitrogen atom, cyclic amine op- 
tionally having one or two atoms from oxygen atom, sulfur atom and nitrogen atom in the ring), or 
a pharmaceutically acceptable salt thereof. 



Q 1 
W 1 

Y2 



[6] The amide compound of [1] above, which is a member selected from the group consisting of 

(1 ) N-(3-cyano-4-neopentyloxy phenyl)-1 -(4-fluorophenyl)-3-methylpyrazole-4-carboxamide, 

(2) N^3K7ano^-neopentyloxyphenyl)-1-(4-fiuorophenyl)-5-methylpyrazole-4-carboxamide, 

(3) N-(3^ano^neopentyloxyphenyl)-1-(4-fluorophenyl)-3,5^ 

(4) N-(3<:yano-4-neopentyloxypheny1)-1-(4-fluoroph 

(5) N-(3-cyano-4-neopentyloxyphenyl)-5-chloro-1-(4-fluoro^ 

(6) N-(3-cyano-4-neopentyloxyphenyt)-N-[1-(4^ 

(7) 4-[N-(3^ano-4-neopentytoxyphenyl)-N-[V 
acid, 

(8) N-(3<yano^piperidinopheny1)-1-(4-fluorophen^ 

(9) N-[3-cyano-4-(4-hydroxypiperidino)phenyl]-1-^ 

(1 0) N-{3-cyano-4-[4-(2-hydroxyethy1)piperazin-1-yl]phenyl}-1-(4-fluorophenyl) pyrazole-4-carboxamide, 

(11) N^3-<^ano^[4-(2-hydroxyethyl)piper^ 
mide, 

(12) N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1^ 
mide, 

(13) N-{3-cyano-4- [4- (2-hydroxyethyl)piperazin-1-yl]phenyl}-1- (4-chlorophenyl)-5-methylpyrazole-4-carbox- 
amide, 

(14) N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1-^ 
amide, 

(15) N^3<yano-4-[4-(24iydroxyethyl)piperazi^ 
boxamide, 

(16) N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1-(3-trifiuoromethylphenyl)-5-methyipyrazole- 
4-carboxamide, 

(17) N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1-yl^^ 
boxamide, 

(18) N-{3-cyano^[4-(2-hydroxyethy1)homo 
boxamide, 

(19) N-{3-cyano-4-[4-(3-hydroxypropyl)pipenazin-1 -yf]phenyl}-1 -(4-fluorophenyl)-5-methylpyrazole-4-carbox- 
amide, 

(20) N-{3-cyano-4-{4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-fluorophenyt)pyrrole-3-carboxamide, 

(21) 1- (4-bromophenyl)-N-{3-cyano-4-[4- (2-hydroxyethy))piperazin-1-yt]phenyl}-5-methylpyra2ole-4-carbox- 
amide, 

(22) N^3-<yano^44-(2-hydroxyethyl)piperazi^ 
ide, 

(23) 1-(4K;hlorophenyl)-N-(3-cyano-4-piperidinophenyl)-5-methylpyrazole-4-carboxamide, 

(24) 1 -(4-ch!orophenyI)-N-[3-cyana4-(4-hydroxypiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxamide, 

(25) 1-(4-chlorophenyl)-N-[3-<^ano-4-(4-m^ 

(26) N-(4-{4-[bis(2-hydroxyethyl)mino]pipprid^^ 
4-carboxamide, 

(27) 1 -(3,4-dichIorophenyl)-N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxam- 
ide, 

(28) N- [3-cyano-4- (4-morpholinopiperidin-1-yl)phenyl] -1- (3,4-difluorophenyl)-5-methylpyrazole-4-carboxa- 
mide, 

(29) 1-<3-chloro^-fluorophenyl)-N-[3-cyano^-(4-m 
boxamide, 

(30) N-{3-cyano-4- [4- (2-hydroxyethyl)piperazin-1-yl]phenyl}-1-(4-trifluoromethylphenyl)-5-methylpyrazole^ 
4-carboxamide, 
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(31) N- [3-cyano-4- (4-morphoIinopiperidin-1-yl) phenyl] -1- (4-trif!uoromethylphenyl)-5-methylpyrazole-4-<^r- 
boxamide, 

(32) N-{4- [4-bis (2-methoxyethyl) aminopiperidjn-1-yl]-3^anophenyl}-1-(4-chlorophenyl)-5-methylpyrazol©- 

4- carboxamide 

(33) 1 -(4-chlorophenyl)-N-[3-cyano-(4-morpholinopiperidin-1 -yl)phenyl]pyrrole-3K;arboxamide, 

(34) N-[3-bromo4-(4-morpholinopiperidin-1 -yl)phenyl]-1 ^4K^lorophenyl)-5-methylpyrazole-4-carboxamide f 

(35) N-[3^ronx>^-(4^oipholinopiperidi^^ 
boxamide, 

(36) 1-(4-chlorophenyl)-N-{3-<^ano^^ 
pyrazole-4-carboxamide, 

(37) N^3^ano^4-(3,4,5,6-tetrahydro-2H-pyran^-yl^^^ 
phenyl)pyrazole-4-carboxamide, 

(38) N-{3-cyano-4-[4-(3,4 f 5 f 6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl}-1 -(4-fluorophenyl) -5-methyl- 
pyrazole-4-carboxamide, 

(39) N43^ano^[4-(3,4,5,6-tetrahydro-2H-pyra^ 
3-carboxamide, 

(40) 1 -(4^lorophenyl)-N^3^ano^[4-(3 f 4,5^ -yl]phenyl}pyrrole- 

3- carboxamide, 

(41) 1-(3,4<fichlorophenyi)-N^3<yan^ 

5- methylpyrazole-4-carboxamide, 

(42) 1-(4K^lorophenyl)-N^3<:yano^-[4-(34iydroxypro^ 
amide, 

(43) 1 -(3,4-dichlorophenyl)-N-(3-cyano«4-[4-(2-hydroxyethyl)piperazin-1 -yI]phenyl}-5-methyIpyrazole-4-car- 
boxamide, 

(44) 1-(4<hlorophenyl)-N^3<yano^4-(2-hydroxyeth^^ 
mide, 

(45) 1 -(4-chloropheny l)-N-(3-cyano4-(4-[2-(2-hydroxyethoxy)ethyl]piperazin-1 -yl}phenyl)-5-methylpyrazole- 

4- carboxamide, 

(46) 1-(4^lorophenyl)-N-[3<yano^-(1,4-dioxa-8-azaspiro[4,5]deca-8-yI)phenyl] 
boxamide, 

(47) 1- (4-bromophenyl) -N- [3-cyano-4- (4-morpholinopiperidino)phenyl]-5-methylpyrazole-4-carboxamide f 

(48) N- [3-cyano-4- (4-morpholinopiperidino)phenyl] -1- (4-fluorophenyl) -5-methylpyrazole-4-carboxamide, 

(49) N-[3^yano^4HTK>rpholinopiperidino^ 

(50) N-[3^yano^4-morpho!inopiperidin-1-yl)phe^ 

(51) N^3K;yano^4-morpholinopiperidin-1-yl)pheny^ 

(52) N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(4-methoxyphenyl) -5-methylpyrazole-4-carboxam- 
ide, 

(53) 1-(4K;hlorophenyl)-N-[3K:yano^4-thiomoroholinopiperidin-1-yl)phenyn-5-meth^ 
ide, 

(54) H4^hlorophenyl)-5-methy1-N44-(4-mo 

(55) 5-methyl-N-[4-(4^orpholinopiperidin-1-yl^ 
amide., 

(56) N43-chloro^-(4-morpholinopiperid 
boxamide, 

(57) 1^4<hlorophenyl)-N43^thynyl^(4-mo^ 

(58) N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methyl-1 -(2-phenylethyl)pyrazole-4-carboxamide f 

(59) 1-(4^lorophenyl)-N-[3^yano^(4-methoxyfTieth^ 
mide, 

(60) 1 -(4-chlorophenyl)-N-[3-cyano-4-[4-(2-methoxyethoxy)piperidin-1 -yI]phenylJ-5-methylpyrazole-4-car- 
boxamide, 

(61) N^3^ano^[4-(2-hydroxyethyl)piperidin-1-yl]pte^ 
mide, 

(62) N^3K?yano-(4HTiorpholinopiperidin-1-yl)pte^ 

(63) H44}rorrophenyl)-N-(3^ano^[4-(3,4,5,^ 
pyrazole-4-carboxamide, 

(64) N-{3-cyano4-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yQphenyl}-1 -(3,4-difluorophenyl)-5-meth- 
ylpyrazole-4-carboxamide, 

(65) 1-(3K;hlorophenyl)-N^3^ano^[4-(3,4£^^ 
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pyrazole-4-carboxamide, 

(66) N^3^ano^44-(3,4 J 5 l 6-tetrahydr<>-2H-pyran^-yl)piperazin-1-yl]phenyl}-^ 
pyrazole-4-carboxamide, 

(67) 1- (3-chlorophenyl) -N- [3-cyano-4- (4-morpholinopiperidi no) phenyl] -5-rnethylpyrazole-4-carboxamide, 

(68) 1-(4-chlorophenyI)-N-[3-c^loro^(4-m^ 

(69) N^3-cyano^4-(3,4,5,6-tetrahydr^^ 
role-3-carboxamide, 

(70) N-[3-cyano^-(4-morpholinopiperidin-1-yl)phenyq-H^ 

(71) N-{3-cyano^[4-(3,4,5,6-tetrahydro-2^ 
3-carboxamide, 

(72) N-[3-cyano^4-morpholinopiperidirv1-yl)phen 

(73) 1 -(4^lorophenyl)-N-{3-ethynyl^[4-(3A -yQphenyl}-5-methyl- 
pyrazole-4-carboxamide, 

(74) 1-(4K*lorophenyl)^^ethyl-N^3-(1-^ 
phenyl}pyrazole-4-carboxamide, 

(75) 1-(4-chlorophenyl)-5-methyl-N-[3-(1 -propyl 
mide, 

(76) 1-(4-chlorophenyl)-N-{3-ethenyl-^ 
pyrazole-4-carboxamide, 

(77) 1- (4-chlorophenyl) -N- [3-ethenyl-4- (4-rr*)roholinopiperidin-1-yl)phenyl]^ 
ide, 

(78) 1-(4-chloropheny!)-N-[3-iodo-4-(4-morpholinopiperidin-1-yl) phenyl] -5-methylpyrazole-4-carboxamide, 

(79) N-{3-bromo-4-[4-(3,4,5,6-tetrahydro-2^ 
pyrazole-4-carboxamide, 

(80) N-{3-chloro^[4-(3,4,5,6-tetrah^ 
pyrazole-4-carboxamide, 

(81) N-{3-(*loro^[4-(3,4,5,6-tetrahydro-2H^^ 
3-carboxamide, 

(82) N^3-bromo-4-[4-(3,4,5,6-tetrahydrc^ 

3- carboxamide, 

(83) 1- (4-chlorophenyl) -N- [3-cyano-4- (5-morpholinopentyloxy) phenyl] -5-methylpyrazole-4-carboxamide, 

(84) H4-chlorophenyl)-N-[3-cyano^(5-morph 

(85) 1-(4-chlorophenyl)-N-[3-cyano^(5-^ 

(86) 1 -(4-chlorophenyl) -N- [3-cyano-4- (5-morpholinopentylthio)phenyl]pyrrole-3-carboxamide, 

(87) N-[3-cyano-4-(4-morpholinopiperidln-1 -yl)phenyl]-1 -(3,4-methylenedioxyphenyl)-5-methylpyrazoIe- 

4- carboxamide, 

(88) N-[3-cyano-4-(4-mo!pholinopiperidin-1-yl)ph 

(89) N-{3-cyano^[4-(3,4,5,6-tetrahydro-2H-pyran^^ 
nyl)-5-methylpyrazole-4-carboxamide, 

(90) N^3^yano^[4-(3,4,5,6-tetrahydro-2H-pyran 
pyrrole-3-carboxamide, 

(91) 1-(4-chlorophenyl)-N-[3-cyano^-(2,2-dirT^ 
boxamide, 

(92) 1- (4-chlorophenyl)-N- [3-cyano-4- (2 f 2-dimethyl-3-morpho!inopropoxy)phenyl]pyrro]e-3-carboxamide, 

(93) N-[3-cyano-4-(2, 2-dirnethyl-3-morpholinopropoxy) pheny1]-5-methyl-1 -(3,4-methylenedioxyphenyl)pyra- 
zole-4-carboxamide, 

(94) N-[3-<yano^-(2,2-dimethyl-3-rrK>roholinopropo^ 
pyrrole-3-carboxamide, 

(95) N-[3-cyano-4-(4-moipholinopiperid^ 
3-carboxamide, 

(96) N-[3-cyano-4-(4-moipholinopiperidin-1-yl)pheny0-5-methyl-1-(3,4-methylenedioxypn 
boxamide, 

(97) N-[3-cyano-4-[4-(3,4,5,6-tetrahyd^ 
dioxyphenyl)pyrrole-3-carboxamide, 

(98) N-[3^hloro^(4-morpholinopiperidin-1-yl)phenyl]-2,5-dimethyl-H3,4-methylenedioxyphe pyrrole- 
3-carboxamide, 

(99) N-[3-cyano-4-(4-morpholinopiperidin-1 -y l)phenyl]-H3,4-dimethoxyphenyl)-5-memylpyrazole-4-carbox- 
amide, 
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(1 00) N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(3,4-dimethoxyphenyl)pyrTole-3-carboxamide, 

(101) N-[3-cyano^-(4-mo!pholinopiperidin-1-^^ 
boxamide, 

(102) 1-(4-chlorophenyl)-N-[3-<tyano^-(2,2-dim^^ 
3~carboxamide, and 

(103) 1-(4-chlorophenyl)-N-[3-cyano^-(4-moroh 
ide or a pharmaceutically acceptable salt thereof. 

[7] A pharmaceutical composition comprising the amide compound of the above-mentioned [1] to [6] or a pharma- 
ceutically acceptable salt thereof, and a pharmaceutically acceptable carrier. 

[8] A pharmaceutical agent comprising the amide compound of the above-mentioned [1] to [6] or a pharmaceutically 
acceptable salt thereof. 

[9] An inhibitor on the proliferation of activated lymphocytes comprising, as an active ingredient, an amide com- 
pound of the formula 




d-e) 



wherein 

R 5 is hydrogen, optionally substituted alkyl, hydroxyalkyl, aminoalkyl, optionally substituted aryl, aryla- 

Ikyl, optionally substituted heteroaryl, heteroarylalkyl or cycloaikyl, 
R 8 and R 7 are the same or different and each is hydrogen, alkyl, halogen, hydroxyl group, alkoxy, optionally 

substituted amino or phenyl, 
Q is nitrogen atom or a group C-R 8 (wherein R 8 is hydrogen, alkyl, halogen or optionally substituted 

amino), 

W is hydrogen, alkyl, hydroxyalkyl, acyloxyalkyl, aminoalkyl. hydroxycarbonylalkyl or alkoxycarbonyla- 

Ikyl, 

X Is halogen, cyano, nitro, amino, alkyl, alkoxy, carboxy, alkoxycarbonyl, carbamoyl, alkenyl, alkynyl 

or haloalkyl, 

X is hydrogen, halogen, cyano or nitro, and 

Y is alkyl, hydroxyalkyl, hydroxycarbonylalkyl, optionally substituted aminoalkyl, hydroxyl group, 

alkoxy, haloalkoxy, aryloxy, cycloalkyloxy, hydroxyalkoxy, hydroxycarbonylalkoxy, optionally substi- 
tuted aminoalkoxy, mercapto, alkylthio, hydroxyalkylthio, hydroxycarbonylalkylthio, optionally sub- 
stituted aminoalkylthio, a group O-Het (wherein Het is optionally substituted saturated heterocycle 
having hetero atom selected from oxygen atom and nitrogen atom) or a group NfZ 2 ) (Z 3 ) (wherein 
Z 2 and Z 3 are the same or different and each is hydrogen, alkyl, hydroxyalkyl or aminoalkyl, or Z 2 
and Z 3 form, together with the adjacent nitrogen atom, cyclic amine optionally having one or two 
atoms from oxygen atom, sulfur atom and nitrogen atom in the ring), or a pharmaceutically acceptable 
salt thereof. 

[10] An inhibitor on the proliferation of activated lymphocytes comprising the amide compound of the above-men- 
tioned [1] - [6] or a pharmaceutically acceptable salt thereof as an active ingredient. 

[11] The inhibitor on the proliferation of activated lymphocytes of the above-mentioned [9] or [10], which is depend- 
ent on IL-2, IL-4, IL-7, IL-9, IL-13 or IL-15. 

[12] A phosphorylation inhibitor of tyrosine kinase involved in the signal transduction in the downstream of a com- 
mon p chain that is a receptor subunit common to IL-15 and IL-2 and/or a common y chain that is a receptor subunit 
common to IL-2, IL-4, IL-7, IL-9, IL-13 and IL-15, which inhibitor comprises the amide compound of the above- 
mentioned [1] - [6] or a pharmaceutically acceptable salt thereof as an active ingredient. 
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[13] The cytokine production inhibitor, which comprises the amide compound of the above-mentioned [1] - [6] or 
a pharmaceutical^ acceptable salt thereof as an active ingredient. 

[14] An IL-2, IL-4, IL-13 or I FN^y production inhibitor, which comprises the amide compound of the above-mentioned 
[1] - [6] or a pharmaceutical^ acceptable salt thereof as an active ingredient. 

[15] An IL-1, IL-6, IL-12, IL-15, IL-18 or TNF-a production inhibitor, which comprises the amide compound of the 
above-mentioned [1] - [6] or a pharmaceutical^ acceptable salt thereof as an active ingredient. 
[16] A pharmaceutical agent comprising a synthesized low molecular compound having inhibitory effect on acti- 
vated lymphocytes proliferation dependent on IL-2, IL-4, IL-7, IL-9, IL-13 or IL-15. 

[17] An agent for the prophylaxis or treatment of diseases caused by proliferation of lymphocytes, which agent 
comprises, as an active ingredient, a synthesized low molecular compound having inhibitory effect on activated 
lymphocytes proliferation dependent on IL-2, IL-7, IL-9, IL-13 or IL-15. 

[18] An agent for the prophylaxis or treatment of diseases caused by proliferation of lymphocytes, which comprises 
the amide compound of the above-mentioned [1] - [6] or a pharmaceutical^ acceptable salt thereof as an active 
ingredient. 

[19] An agent for the prophylaxis or treatment of autoimmune diseases, which comprises, as an active ingredient, 
a synthesized low molecular compound having inhibitory effect on activated lymphocytes proliferation dependent 
on IL-2, IL-4, IL-7, IL-9, IL-13 or IL-15. 

[20] An agent for the prophylaxis or treatment of autoimmune diseases, which comprises, as an active ingredient, 

the amide compound of the above-mentioned [1] - [6] or a pharmaceutical^ acceptable salt thereof. 

[21] An agent for the prophylaxis or treatment of rheumatoid arthritis, which comprises, as an active ingredient, 

the amide compound of the above-mentioned [1] - [6] or a pharmaceutical^ acceptable salt thereof. 

[22] A combination composition comprising the amide compound of the formula 




wherein 



R 1 is substituted aryl, arylalkyl, optionally substituted heteroaryl, heteroarylalkyl or cycloalkyl, 

R 2 and R 3 are the same or different and each is hydrogen, alkyl, halogen, hydroxyl group, alkoxy, optionally 

substituted amino or phenyl, 
Q Is nitrogen atom or a group C-R 4 (wherein R 4 is hydrogen, alkyl, halogen or optionally substituted 

amino), 

W is hydrogen, alkyl, hydroxyalkyl, acyloxyalkyl, aminoalkyl, hydroxycarbonylalkyl or alkoxycarbonyta- 

Ikyl, 

X is halogen, cyano, nitro, amino, alkyl, alkoxy, carboxy, alkoxycarbonyl, carbamoyl, alkenyl, alkynyl 

or haloalkyl, 

X* is hydrogen, halogen, cyano or nitro, and 

Y is alkyl; hydroxyalkyl, hydroxycarbonylalkyl, optionally substituted aminoalkyl, hydroxyl group, op- 



tionally substituted alkoxy, aryloxy, cycloalkyloxy, hydroxyalkoxy, hydroxycarbonylalkoxy, optionally 
substituted aminoalkoxy, mercapto, alkylthio, hydroxyalkylthio, hydroxycarbonylalkylthio, optionally 
substituted aminoalkylthio, a group O-Het (wherein Het is optionally substituted saturated heterocy- 
cle having hetero atom selected from oxygen atom and nitrogen atom) or a group N(2?) (Z 3 ) (wherein 
Z 2 and Z 3 are the same or different and each is hydrogen, alkyl, hydroxyalkyl or aminoalkyl, or Z 2 
and Z 3 form, together with the adjacent nitrogen atom, cyclic amine optionally having one or two 
atoms from oxygen atom, sulfur atom and nitrogen atom in the ring), or a pharmaceutically acceptable 
salt thereof, and one or more pharmaceutical agents selected from an antirheumatic drug, an immu- 
nosuppressive agent, a steroidal drug and a nonsteroidal anti-inflammatory drug. 

[23] The combination composition of the above-mentioned [22], wherein the antirheumatic drug is selected from 
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a gold compound, penicillamine, bucillamine, lobenzarit, actarit and salazosulfapyridine. 
[24] The combination composition of the above-mentioned [22], wherein the immunosuppressive agent is selected 
from azathioprine, cyclophosphamide, methotrexate, brequinar sodium, deoxyspergualin, mizoribine, 2-morpholi- 
noethyl mycophenolate, cyclosporin, rapamycin, tacrolimus hydrate, leflunomide, OKT-3, anti TNF-a antibody, anti 
IL-6 antibody and FTY720. 

[25] The combination composition of the above-mentioned [22], wherein the steroidal drug is selected from pred- 
nisolone, methylprednisolone, dexamethasone and hydrocortisone. 

[26] The combination composition of the above-mentioned [22], wherein the nonsteroidal anti-inflammatory drug 
is selected from aspirin, indomethacin, indomethacin famesil, diclofenac sodium, alclofenac, amfenac sodium, 
ibuprofen, ketoprofen, loxoprofen sodium, naproxen, pranoprofen, zaltoprofen, mefenamic acid, flufenamic acid, 
tolufenamic acid, phenylbutazone, ketophenylbutazone, piroxicam, tenoxicam and ampiroxicam. 
[27] An effect enhancer of one or more pharmaceutical agents selected from an antirheumatic drug, an immuno- 
suppressive agent, a steroidal drug and a nonsteroidal anti-inflammatory drug, which enhancer comprises an 
amide compound of the formula 




X 1 



wherein 

R 1 is substituted aryl, arylalkyl, optionally substituted heteroaryl, heteroarylalkyl or cycloalkyl, 

R 2 and R 3 are the same or different and each is hydrogen, alkyl, halogen, hydroxyl group, alkoxy, optionally 

substituted amino or phenyl, 
Q is nitrogen atom or a group OR 4 (wherein R 4 is hydrogen, alkyl, halogen or optionally substituted 

amino), 

W is hydrogen, alkyl, hydroxyalkyl, acyloxyalkyl, aminoalkyl, hydroxycarbonylalkyl or alkoxycarbonyla- 

Ikyl, 

X is halogen, cyano, nitro, amino, alkyl, alkoxy, carboxy, alkoxycarbonyl, carbamoyl, alkenyl, alkynyl 
or haloalkyl, 

X I is hydrogen, halogen, cyano or nitro, and 

Y is alkyl, hydroxyalkyl, hydroxycarbonylalkyl, optionally substituted aminoalkyl, hydroxyl group, op- 

tionally substituted alkoxy, aryloxy, cycloaikyloxy, hydroxyalkoxy, hydroxycarbonylalkoxy, optionally 
substituted aminoalkoxy, mercapto, alkylthio, hydroxyalkylthio, hydroxycarbonylalkylthio, optionally 
substituted aminoalkylthio, a group O-Het (wherein Het is optionally substituted saturated heterocy- 
cle having hetero atom selected from oxygen atom and nitrogen atom) or a group N(2?) (Z 3 ) (wherein 
Z 2 and Z 3 are the same or different and each is hydrogen, alkyl, hydroxyalkyl or aminoalkyl, or Z 2 
and Z 3 form, together with the adjacent nitrogen atom, cyclic amine Optionally having one or two 
atoms from oxygen atom, sulfur atom and nitrogen atom in the ring), or a pharmaceutical^ acceptable 
salt thereof. 



[28] The effect enhancer of the above-mentioned [27], wherein the antirheumatic drug is selected from a gold 
compound, penicillamine, bucillamine, lobenzarit, actarit and salazosulfapyridine. 

[29] The effect enhancer of the above-mentioned [27], wherein the immunosuppressive agent is selected from 
azathioprine, cyclophosphamide, methotrexate, brequinar sodium, deoxyspergualin, mizoribine, 2-morpholinoe- 
thyl mycophenolate, cyclosporin, rapamycin, tacrolimus hydrate, leflunomide, OKT-3, anti TNF-a antibody, anti IL- 
6 antibody and FTY720. 

[30] The effect enhancer of the above-mentioned [27], wherein the steroidal drug is selected from prednisolone, 
methylprednisolone, dexamethasone and hydrocortisone. 

[31] The effect enhancer of the above-mentioned [27], wherein the nonsteroidal anti-inflammatory drug is selected 
from aspirin, indomethacin, indomethacin famesil, diclofenac sodium, alclofenac, amfenac sodium, ibuprofen, ke- 



11 



EP1 176140 A1 



toprofen, loxoprofen sodium, naproxen, pranoprofen, zaltoprofen, mefenamic acid, flufenamic acid, tolufenamic 
acid, phenylbutazone, ketophenylbutazone, piroxicam, tenoxicam and ampiroxicam. 

[0012] The present invention aims at providing a synthesized low molecular compound having an inhibitory effect 
on the proliferation of activated lymphocytes taking note of I L-1 5. The inhibitory effect on the proliferation of activated 
lymphocytes taking note of IL-15 means inhibitory effect on activated lymphocytes proliferation dependent on IL-15, 
and embraces an inhibitory effect on the activated lymphocytes proliferation dependent on IL-2, IL-4, IL-7, IL-9 and IL- 
13 which are cytokines closely related to IL-15. The present invention also aims at providing a compound which inhibits 
signal transduction from an IL-15 receptor (0 chain common to IL-15 and IL-2, and y chain common to IL-2, IL-4, IL-7, 
IL-9, 1 L-1 3 and IL-15), inhibits a path via tyrosine kinase during the process of the signal transduction, and which inhibits 
production of I L-1 5 and inflammatory cytokines (IL-1, IL-6JL-12, IL-15, IL-18, TNF-aand the like) derived by IL-15. In 
addition, the synthesized low molecular compound is able to produce by using a low molecular weight organic com- 
pound to a method known in the field of organic synthetic chemistry. The preferable compounds in the present invention 
are compound (I) and compound (l-e), more preferably the compound (l-a) - compound (l-d). The particularly preferable 
compounds are as follows. 

(1) N-(3-cyano-4-neopentyloxyphenyl)-1-(4-fluorophenyl)-3HTiethylpyrazole^carboxamide, 

(2) N- (3-cyano-4-neopentyloxyphenyl) -1- (4-fluorophenyl)-5-methylpyrazole-4-carboxamide f 

(3) N-(3-c^anc-4-neopentyloxyphenyl)-1-(4-^ 

(4) N- (3-cyano-4-neopentyloxyphenyl) -1- (4-fluorophenyl) -N, 3-dimethylpyrazole-4-carboxamide, 

(5) N-(3-cyano-4-neopentyloxyphenyl)-5-chlor^ 

(6) N-(3-cyano^neopentyloxyphenyl)-N-[1-(4-fluorophenyl)-3-methyIpyrazoM-ylcarbonyl]glycine, 

(7) 4-[N-(3-cyano^-neopentyloxyphenyl)-N^^ acid, 

(8) N- (3-cyano-4-piperidinophenyl) -1- (4-fluorophenyl) -5-methylpyrazole-4-carboxamide, 

(9) N-[3-<^anc-4-(4-hydroxypiperidino)phen 

(10) N-{3-cyano^[4-(2-hydroxyethyl)piperazin-1^ 

(11) N-{3-cyano-4-[4-(2-hydroxyethyl)pipe^ 

(12) N-{3-cyano^[4-(2-hydroxyethyl)pipe^ 

(13) N-{3-cyano^[4-(2-hydro)cyethyl)piperazin-1-yl]phenyl}-1-(4-chlorophenyl)-5- 
ide, 

(14) N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl)-1-(4-methylphenyl) -5-methylpyrazole-4-carboxam- 
ide, r 

(15) N-{3-cyano-4-[4-(2-hydroxyethyl)pipera^^ 
mide, 

(16) N-{3-cyanc^4-(2-hydroxyethyl)piperazin-1-yl]ph 
boxamide, 

(17) N-{3-cyanc^4-(2-hydroxyethyl)pipera 
mide, 

(18) N-{3-cyano^[4-(2-hydroxyethyl)homopiperazin-1-yl]phenyl}-1-(4-fluorophenyl)-5-methylpyrazol^ 
amide, 

(19) N-{3^ano^-[4-(3-hydroxypropyl)piperazin-1-y^ 
ide, 

(20) N-{3-cyano-4-[4-(2-hydroxyethyl)pi^ 

(21) 1-(4-brortK>phenyl)-N-{3-cyano^[4-(2-hydroxyethyl)piperazin-1-yQphenyl}-5-m^ 
ide, 

(22) N-{3-cyanc-4-[4-(2-hydroxyethyl)piperazin-1 -yQphenyl}- 1 -(4-iodophenyl)-5-methylpyrazole-4-carboxamide, 

(23) 1-(4-chlorophenyl)-N-(3-cyano-4-piperidinophenyl)-5-methylpyrazole-4-carboxamide, 

(24) 1-(4^hlorophenyl)-N-[3-cyano-4-(4-hy 

(25) 1-(4^lorophenyl)-N-[3-<yano-4-(4-m^ 

(26) N-(4-{4-[bis(2-hydroxyethyl)amino^ 
4-carboxamide, 

(27) 1-(3,4-dichlorophenyl)-N-[3-cyan 

(28) r^[3-<yano^(4-morpholinopiperidin-1-yl)pheny^ 

(29) 1-(3-chlorc^fluorophenyl)-N-[3^yano-4-(4-^^ 
mide, 

(30) N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-trifluoromethylphenyl)-5-methylpyrazole-4-car- 
boxamide, 

(31) N-[3-cyano^-(4-moroholinopiperidin-1-yl)phenylH^^ 
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ide, 

(32) N^4^4-bis(2-methoxyethyl)amiTO^ 
boxamide 

(33) 1-(4K)hlorophenyl)-N-[3^ano^4-morpholinopiperidin-1-yl)phenyl]pyrro^ 

(34) N-[3-bromo^(4-morpholinopiperidin-1-yl)phenyQ-1-(4^lorophenyl)-5^eth 

(35) N^3-bromo-4-(4-morpholinopiperidin-1-yl)phenyl]-5-methyi-1 -(4-trifluoromethylphenyl) pyrazole-4-carboxa- 
mide, 

(36) 1-(4^lorophenyl)-^3^ano^[4^3,4,5,64eta^ 
zole-4-carboxamide, 

(37) N^3K;yano^4-(3,4,5,6-tetrahyd 
nyl)pyrazole-4-cart>oxamide, 

(38) N^^ano^4-(3,4,5,64etrahydro-2H-pyran^^^ 
zole-4-carboxamide, 

(39) N^3^yano^[4-(3,4 f 5,64etrahydro-2Hi>yra^ 
boxamide, 

(40) 1-(4-chlorophenyl)-N-{3-cyano-4-[4-(3 f 4,5 I 6-tetrahydro-2H-pyran-4-yl) piperazin-1-yl]phenyI}pyrrole-3-car- 
boxamide, 

(41) 1-(3,4^ichlorophenyO-N-{3^ano^ 
pyrazole-4-carboxamide, 

(42) 1-(4^h!orophenyl)-N^3K:yano^[4^ 
ide, 

(43) H3,4KJichlorophenyl)-N^3^ano^[4^2-hydroxyethyl)piperazin-1-yl]phenyl)-5-meth 
mide, 

(44) 1-(4^:hlorophenyl)-N43<yano^[4^2-hydroxyethyl)piperidin-1-yl]phenyl}-5-methy 

(45) 1-(4^hlorophenyl)-N-(3K;yan(M^ 
4-carboxamide, 

(46) 1-(4-chlorophenyl)-N-[3-cyano4-(1 ,4Kiioxa^azaspiro[4,5]deca-8-yl)phenyI]-5-methylpyrazole-4^rtx)xam- * 
ide, - 

(47) 1-(4 r bromophenyl)-N-[3^ano^^4-moipholinopiperidino)phenyO-5-methylpyrazole-4K^ 

(48) N-[3K^ano^(4-morpholinopiperidino)phen 

(49) N-[3K^ano^(4-morpholinopiperidino)phe^ 

(50) N-[3<yano^{4-morpholinopiperi^ 

(51) N- [3-cyano-4- (4-morpholinopiperidin-1-yl)phenyl] -1-<4-iodophenyl)5-methylpyrazole-4-carboxamide f 

(52) N- [3-cyano-4- (4-morpholinopiperidin-1-yl) phenyl] -1- (4methoxyphenyl)-5-methylpyrazole-4-carboxamide > 

(53) 1-(4K^lorophenyl)-N-[3^ano^44hiomorpho^ 

(54) 1-(4^lorophenyl)-5-methyl-^^ 

(55) 5-methyl-N44^4-morpholinopiperidin-1-yl)-3-nitrophenyl]-H4tiifl 
ide, 

(56) N-[3K*loro^(4-morpholino^ 
ide, 

(57) 1-(4^lorophenyl)-N43^thynyl^(4-morp^ 

(58) N-[3^:yano^(4-moipholinopiperidin-V pyrazole-4-carboxamide, 

(59) 1-(4K^lorophenyl)-N-[3^yano^(4-methoxymeto^ 
ide, 

(60) 1-(4<hlorophenyl)-N43<yano^-[^ 
ide, 

(61) N^3^ano^[4-(2-hydroxyethyl)piperidin^ 

(62) N-[3^ano-(4H7iorphoKnopiperidin-1-yl)phen^^^ 

(63) 1-(4-bromophenyl)-N43K:yano^4-(3,4,5,64etra^ 
zole-4-carboxamide, 

(64) N^3^yano^[4-(3,4,5,64etrahydro-2H-p^ 
pyrazole-4-carboxamide, 

(65) 1-(3KJhlorophenyl)-N43^yano^^4-(3,4,5,6-tetrahydro-2H-pyran^yl)piperaz 
zole-4-carboxamide, 

(66) N^3^ano^[4-(3,4 t 5,6-tetrahydro-2H-pyran^yi)piperazin-1yl]phenyl}-5-me 
zole-4-carboxamide, 

(67) 1-(3^hlorophenyl)-N-[3K>yano^4^orpholTO 

(68) 1-(4<hIorophenyl)-N43K;hloro^ 
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(69) N^3-cyano^[4-(3,4,5,6-tetrahydro-2H-pyran^-yl^^ 
3-carboxamide, 

(70) N- [3K^ano^(4-irorpholinopiperidin-1-yl)pheny^ pyrrole-3-carboxamide, 

(71) N-{3-cyano-4- -[4- (a^^.e-tetrahydro^H-pyran^-yOpiperazin-lylJphenyl}-! -(3 f 4-dichlorophenyl)pyrrole- 

3- carboxamide, 

(72) N-[3^:yano^(4-morpholinopiperidin-1-yl)phenyl]-1^ 

(73) 1-(4-chlorophenyl)-N-{3-ethynyM-[4-(3,4,5^^ 
zole-4-carboxamide, 

(74) 1-(4-chlorophenyl)-5-methyl-N^3-(1-propyne 
pyrazole-4-carboxamide, 

(75) 1- (4-chlorophenyl) -5-methyl-N- [3- (1-propyne) -4- (4morpholinopiperidin-1-yl)phenyOpyrazole-4-cartx)xam- 
ide, 

(76) 1-(4-chlorophenyl)-N^3^thenyl-4-[4-(3 f 4,5,^ 
zole-4-carboxamide, 

(77) 1-(4-chlorophenyl)-N-[3-ethenyl-4-(4-moiphol^^ 

(78) 1-(4-chlorophenyl)-N-[3-iodo^(4-morpholinopiperi^^ 

(79) N-{3-bromo^[4-(3,4,5,6-tetrahydro-2H^ 
zole-4-carboxamide, 

(80) N-{3<hloro^[4-(3,4,5,6-tetrahydro-2H^ 
zole-4-carboxamide, 

(81) N-{3-chloro^[4-(3,4,5 f 6-tetrahydro-2H-pyran^ 
boxamide, 

(82) N^3-bromo^[4-(3 f 4,5,6-tetra^ 
boxamide, 

(83) 1- (4-chlorophenyl) -N- [3-cyano-4- (5-rTK>iphoIinopentyloxy)phenyQ-5-methylpyrazole^ 

(84) 1-(4-chlorophenyl)-N-[3-cyano^(5-morph^ 

(85) 1-(4-chIorophenyl)-N43^ano^-(5-moip^ 

(86) 1-(4-chlorophenyl)-N-[3^ano^-(5-morpholinopert - 

(87) N-[3-cyano^(4-rTK>ipholinopiperidin-1-y^ 

boxamide, ■ 

(88) N-[3-cyano^(4-morpholinopiperidin-1-yl)phenyl]-1^ 

(89) N-{3K:yano^-[4-(3,4,5,6-tetrahydro-2H-pyran^^^ 
5-methylpyrazole-4-carboxamide, 

(90) N-{3^yano-4-[4-(3 f 4,5 f 6-tetrahydro-2H-pyran-4-yl)piperazin-1-yl]phenyl}- 
role-3-carboxamide, 

(91) 1-(4-chlorophenyl)-N-[3K^ano^-(2 i 2-dimethyl-3-rTiorpholinopropoxy)phenyq^ 
ide, 

(92) 1-(4-chlorophenyl)-N-[3^yano-4-(2,2<^ 

(93) N- [3-cyano~4- (2,2KJimethyl-3-morpholinopropoxy)phenyl]-5-m 

4- carboxamide f 

(94) N-[3-cyano-4-(2,2KJimethyl-3HTioipholin^ 
role-3-carboxamide, 

(95) N-[3-cyano^K4™>T>holinopiperidin-1-yl)phen 
boxamide, 

(96) N-[3-cyano^(4-morphoHnopiperidin-1-yl)phenyl]-5-methyl-1-(3,4-methylenedioxyphenyl) pyrrole-3-carbox- 
amide, 

(97) N-[3K?yano^[4-(3,4 t 5,6-tetrahydro-2H-pyran^yl)piperazin-1-yI]phenyO-2,5-di 
yphenyl)pyrrole-3-carboxamide, 

(98) N-[3^hloro^-(4Hrorpholinopiperidin-1-yl)ph 
boxamide, 

(99) N-[3-<^ano^(4-moroholinopiperidin-1-yl)phenyl]-1-(3 f 4-dimethoxyphenyl)-5-r^ 
ide, 

(100) N-[3K;yano-4-(4-morpholinopiperidin-1^ 

(101) N-[3^yano-4-(4-morpholinopiperidin-1-yl)pheny0-1^^ 
mide, 

(102) 1-(4-chlorophenyl)-N43-cyano-4-(2,2<H^ 
boxamide, and 

(103) 1-(4K;hlorophenyl)-N-[3-cyano-4-(4^^ 



14 



EP1 176 140 A1 



[0013] The substituents represented by each symbol in the present specification are explained in the following. 
[0014] The aryl of substituted aryl at R 1 , R 1a and R 5 means phenyl, naphthyl and the like, wherein the substituent is 
1 to 3 groups selected from halogen (fluorine, chlorine, bromine, iodine), alkyl having 1 to 4 carbon atoms (methyl, 
ethyl, propyl, isopropyl, butyl and the like), alkoxy having 1 to 4 carbon atoms (methoxy, ethoxy, propoxy, isopropoxy, 
butoxy and the like), cyano, nitro, carboxy, alkytenedioxy having 1 to 4 carbon atoms (methylenedioxy, ethylenedioxy, 
propylenedioxy, 1,1-dimethyimethylenedioxy and the like) and haloalkyl having 1 to 4 carbon atoms (fluoromethyl, 
chloromethyl, trifluoromethyl, 2,2,2-trifluoroethyl and the like). The preferable substituent is exemplified by halogen, 
alkyl, alkoxy, haloalkyl, alkytenedioxy and nitro. Examples of substituted aryl include 4-chiorophenyl, 3-chlorophenyl, 

2- chlorophenyl, 3,4-dichlorophenyl, 4-fluorophenyl, 2,4-difluorophenyl, 3,4-difluorophenyl, 3-chloro-4-fiuorophenyl, 

4- bromophenyl, 4-iodophenyl, 4-methylphenyl, 4-methoxyphenyl, 4-ethoxyphenyl, 3,4-dimethoxyphenyl, 3,4-diethox- 
yphenyl, 4-cyanophenyl, 4-cart)oxyphenyl, 4-trifluoromethylphenyl, 3-trifluoromethylphenyl, 2-chloro-5-trifluoromethyl- 
phenyt, 4-nitrophenyl, 3,4-methylenedioxyphenyl, 3,4-ethylenedioxyphenyl and the like. 

[0015] The arylalkyl at R 1 , R 1a and R 5 is aryl (phenyl, naphthyl and the like) substituted with alkyl having 1 to 4 carbon 
atoms, and is exemplified by phenylmethyl, 2-phenylethyl, 1-phenylethyl, 3-phenylpropyl, 4-phenylbutyl and the like. 
[0016] The heteroaryl of optionally substituted heteroaryl at R 1 , R 1a and R 5 is a 5 or 6-membered heteroaryl ring 
having 1 or 2 substituents selected from hetero atoms of nitrogen atom, sulfur atom and oxygen atom. As the substit- 
uent, alkyl having 1 to 4 carbon atoms, halogen (fluorine, chlorine, bromine and the like) and the like are exemplified. 
Examples thereof include pyrimidyl, 4,6-dimethylpyrimidyl, pyridazinyl, 6-chloropyridazinyl, thienyl, 5-methylthienyl,. 

5- chlorothienyl, pyridyl and the like. 

[0017] The heteroarylalkyl at R 1 and R 5 is a 5 or 6-membered heteroaryl ring substituted with 1 or 2 hetero atoms 
selected from nitrogen atom, sulfur atom and oxygen atom (as defined above), which is substituted with alkyl having 
1 to 4 carbon atoms. Examples thereof include 2-thienylmethyl, 2-(2-thienyl)ethyl, 3-(2-thienyl)propyl, 2-pyridylmethyl, 

3- pyridylmethyl, 4-pyridylmethyl and the like. 

[0018] The cycloalkyl at R 1 and R 5 is a cycloalkyl having 3 to 6 carbon atoms, such as cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl and the like. 

[0019] The alkyl at R 2 , R 2a , R 3 , R 38 , R 4a , R 6 and R 7 is a linear or branched chain alkyl having 1 to 4 carbon atoms, 
and is exemplified by methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl and the like, preferably methyl. 
[0020] The halogen at R 2 , R 3 , R 6 and R 7 is fluorine, chlorine, bromine or iodine. 

[0021] The alkoxy at R 2 , R 3 , R 6 and R 7 is a linear .or branched chain alkoxy having 1 to 4 carbon atoms, and is 
exemplified by methoxy, ethoxy, propoxy, isopropoxy, butoxy, ferf-butoxy and the like. 

[0022] The optionally substituted amino at R 2 , R 3 , R 6 and R 7 may be mono or di-substituted with a substituent se- 
lected from alkyl having 1 to 4 carbon atoms (as defined above), acyl having 1 to 4 carbon atoms (formyl, acetyl, 
propionyl and the like) and benzoyl. Examples thereof include amino, methylamino, dimethylamino, ethylamino, di- 
ethylamino, fprmylamino, acetylamino, propionylamino and benzoylamino. 

[0023] The alkyl, halogen and optionally substituted amino at R 4 and R 8 are as defined for alkyl, halogen and op- 
tionally substituted amino at R 2 , R 3 , R 6 and R 7 . 

[0024] The alkyl of optionally substituted alkyl at R 5 is a linear or branched chain alkyl having 1 to 6 carbon atoms, 
and is exemplified by methyl, ethyl, propyl, isopropyl, butyl, isobutyl, fert-butyl, pentyl, isopentyl, neopentyl, hexyl and 
the like. Examples of the substituent include halogen (fluorine, chlorine, bromine, iodine), alkoxycarbonyl wherein the 
alkoxy moiety has 1 to 4 carbon atoms (C1-C4 alkoxy moiety is as defined above) and carboxyi group, and specific 
examples thereof include fluoromethyl, chloromethyl, 2,2,2-trifluoroethyl, 2,2,2-trichloroethyl, methoxycarbonylmethyl, 
ethoxycarbonylmethyi, 2-(methoxycarbony1) ethyl, carboxymethyl, 2-carboxyethyl and the like. 
[0025] The hydroxyalkyl at R 5 is a linear or branched chain alkyl having 1 to 4 carbon atoms (as defined above), 
which is substituted with hydroxyl group. Examples thereof include hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl, 

4- hydroxybutyl and the like, preferably 2-hydroxyethyl. 

[0026] The aminoalkyl at R 5 is a linear or branched chain alkyl having 1 to 4 carbon atoms (as defined above), which 
is substituted with amino. The amino may be substituted with a substituent selected from alkyl having 1 to 4 carbon 
atoms (as defined above), acyl having 1 to 4 carbon atoms (as defined above) and benzoyl. Examples thereof include 
aminomethyl, 2-aminoethyl, 3-aminopropyl, 4-aminobutyl, dimethylaminomethyl, diethylaminomethyl, dipropylami- 
nomethyl, dibutylaminomethyl, 2-dimethylaminoethyl, formylaminomethyl, 2-formylaminoethyl, acetylaminomethyl, 
2-acetylaminoethyl, benzoylaminomethyl, 2-benzoylaminoethyl and the like. 

[0027] The alkyl at W and W 1 is a linear or branched chain alkyl having 1 to 4 carbon atoms, and is exemplified by 
methyl, ethyl, propyl, isopropyl, butyl and the like, preferably methyl or ethyl. 

[0028] The hydroxyalkyl at W is an alkyl having 1 to 4 carbon atoms (as defined above) which is substituted with 
hydroxyl group, and is exemplified by hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl, 4-hydroxybutyl and the like. 
[0029] The acyloxyalkyl at W is a C1 - C4 alkyl (as defined above) substituted with acyloxy having 1 to 4 carbon 
atoms (formyloxy, acetyloxy, propionyloxy, butyryloxy and the like). Examples thereof include formyloxymethyl, 2-formy- 
loxyethyl, acetyloxymethyl, 2-acetyloxyethyl. 3-acetyloxypropyl, 4-acetyloxybutyl, propionyloxymethyl and the like, 
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preferably 2-acetyloxyethyi. 

[0030] The aminoalkyl at W is a C1 - C4 alkyl (as defined above) substituted with amino. Examples thereof include 
aminomethyl, aminoethyl, dimethylaminomethyl, diethylaminomethyl and the like. 

[0031] The hydroxycarbonylalkyl at W and W 1 is C1 - C4 alkyl (as defined above) substituted with hydroxycarbonyl. 
Examples thereof include hydroxycarbonytmethyl, 2-hydroxycarbonylethyl, 3-hydroxycarbonyipropyl, 4-hydroxycarb- 
onytbutyl and the like, preferably hydroxycarbonylmethyl and 3-hydroxycarbonylpropyl. 

[0032] The alkoxycarbonylalkyl at W, W 1 is a C1-C4 alkyl (as defined above) substituted with alkoxycarbonyl, wherein 
the alkoxy moiety has 1 to 4 carbon atoms (as defined above). Examples thereof include methoxycarbonylmethyl, 
methoxycarbonylethyl, methoxycarbonylpropyl, methoxycarbonylbutyl, ethoxycarbonylmethyl, propoxycarbonylme- 
thyl, isopropoxycarbonylmethyl, butoxycarbonylmethyl and the like, preferably ethoxycarbonylmethyl. 
[0033] The halogen at X and X 1 is fluorine, chlorine, bromine or iodine, preferably chlorine or bromine. 
[0034] The alkyl at X is a linear or branched chain alkyl having 1 to 6 carbon atoms, and is exemplified by methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, fert-butyl, pentyl, isopentyl, neopentyl, hexyl and the like, preferably alkyl having 
1 to 3 carbon atoms, particularly preferably methyl. 

[0035] The alkoxy at X is a linear or branched chain alkoxy having 1 to 6 carbon atoms, and is exemplified by methoxy, 
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, ferf-butoxy, pentyloxy, isopentyloxy, neopentyloxy, hexyloxy and the 
like, particularly preferably alkoxy having 1 to 3 carbon atoms. 

[0036] The alkenyi at X is a linear or branched chain alkenyl having 2 to 4 carbon atoms, and is exemplified by 
ethenyl, 1-propenyl, 1-butenyl and the like, particularly preferably ethenyl. 

[0037] The haloalkyl at X is a linear or branched chain haloalkyl having 1 to 4 carbon atoms, and is exemplified by 
fluoromethyl, chloromethyl, bromomethyl, trifluoromethyl, 2-fluoroethyl, 2-chloromethyl, 2,2,2-trifluoroethyl and the like, 
particularly preferably trifluoromethyl. 

[0038] The alkoxycarbonyl at X and X 1 is an alkoxycarbonyl, wherein the alkoxy moiety has 1 to 4 carbon atoms (as 
defined above). Examples thereof include methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, 
butoxycarbonyl, terf-butoxycarbonyl and the like. 

[0039] The alkynyl at X and X 1 is a linear or branched chain alkynyl having 1 to 4 carbon atoms, and is exemplified 
by ethynyl, 1-propynyl, 1-butynyl and the like, particularly preferably ethynyl. -y \ 

[0040] The halogen at X* is fluorine, chlorine, bromine or iodine, preferably chlorine. 

[0041]. wThe alkyl at Y is a linear or branched chain alkyl having 1 to 6 carbon atoms, and is exemplified by methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, terf-butyl, pentyl, isopentyl, neopentyl, hexyl, isohexyi, neohexyl and the like, 
particularly preferably alkyl having 4 to 6 carbon atoms. 

[0042] .The hydroxyalkyl at Y is a linear or branched chain C1 - C4 alkyl (as defined above) substituted with hydroxyl 
group. Examples thereof include hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl, 4-hydroxybutyl and the like. 
[0043] The hydroxycarbonyl alkyl at Y is C1 - C4 alkyl (as defined above) substituted with hydroxycarbonyl. Examples 
thereof include hydroxycarbonylmethyl, 2-hydroxycarbonylethyl, 3-hydroxycarbonylpropyl, 4-hydroxycarbonylbutyl 
and the like. 

[0044] The optionally substituted aminoalkyl at Y is C1 - C4 alkyl (as defined above) substituted with amino, wherein 
the amino may be mono ordi-substituted with alkyl having 1 to 4 carbon atoms (as defined above), acyl having 1 to 4 
carbon atoms (as defined above) and benzoyl and the like. Examples thereof include aminomethyl, 2-aminoethyl, 
dilmethylaminomethyl, 2-diethyl aminomethyl, formylaminomethyl, acetylaminomethyl, 2-formylaminoethyl, 
2-acetylaminoethyl, benzoylaminomethyl and the like. The said amino may form cyclic amine, which may have one or 
two atoms from oxygen atom, sulfur atom and. nitrogen atom in the ring. Examples thereof include pyrrolidine, optionally 
substituted piperidine, homopi peri dine, optionally substituted piperazine, optionally substituted homopiperazine, mor- 
pholine and thiomorpholine and the like. Specific examples thereof include piperidinomethyl, 2-piperidinoethyl, mor- 
pholinomethyl, 2-morpholinoethyl, thiomorpholinomethyl, piperazinomethyl, (4-morpholinopiperidin-1-yl)methyl and 
the like. 

[0045] The alkoxy at Y, Y 1 and Y 2 is a linear or branched chain alkoxy having 1 to 6 carbon atoms, and is exemplified 
by methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, tert-butoxy, pentyloxy, isopentyloxy, neopentyloxy, hexy- 
loxy, isohexyloxy, neohexyloxy and the like, preferably alkoxy having 4 to 6 carbon atoms. 

[0046] The haloalkoxy at Y and Y 1 is a C1 - C4 alkoxy (as defined above) substituted with halogen (as defined above). 
Examples thereof include fluoromethoxy, chloromethoxy, 2-fluoroethoxy, 2,2,2-trifluoroethoxy and the like, preferably 
2,2,2-trifluoroethoxy. 

[0047] The aryloxy at Y and Y 1 is phenyloxy, naphthyloxy and the like, preferably phenyloxy. 

[0048] The cycloalkyloxy at Y and Y 1 is a cycloalkyloxy having 3 to 6 carbon atoms, and is exemplified by cyclopenty- 

loxy, cyclohexyloxy and the like, preferably cyclohexyloxy. 

[0049] The hydroxyalkoxy at Y and Y 1 is a linear or branched chain C3-C6 alkoxy substituted with hydroxy. Examples 
thereof include 3-hydroxypropoxy, 1-methyl-1-hydroxyethoxy, 4-hydroxybutoxy, 5-hydroxypentyloxy and 6-hydroxy- 
hexyloxy. 
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[0050] The hydroxycarbonyialkoxy at Y is a linear or branched chain C1 - C4 alkoxy substituted with hydroxycarbonyl. 
Examples thereof include hydroxycarbonylmethoxy, 2-hydroxycarbony!ethoxy, 3-hydroxycarbonylpropoxy and 4-hy- 
droxycarbonylbutoxy. 

[0051] The optionally substituted aminoalkoxy at Y. Y 1 and Y 2 is a linear or branched chain C1 - C6 alkoxy (as defined 
above) substituted with amino. The said amino may have a substituent such as alkyl having 1 to 4 carbon atoms (as 
defined above), acyl having 1 to 4 carbon atoms (as defined above) and benzoyl. The said amino may form cyclic 
amine which may have one or two atoms from oxygen atom, sulfur atom and nitrogen atom in the ring. Examples 
thereof include pyrrolidine, optionally substituted piperidine, homopiperidine, optionally substituted piperazine, option- 
ally substituted homopiperazine, morpholine and thiomorpholine and the like. Examples thereof include aminomethoxy, 
aminoethoxy, aminopropoxy, methylaminomethoxy, dimethylaminomethoxy, 2-dimethylaminoethoxy, formylami- 
nomethoxy, acetylaminomethoxy, propionylaminomethoxy, benzoylaminomethoxy, morpholinomethoxy, 2-morpholi- 
noethoxy, 3-morpholinopropoxy, 2,2-dimethyl-3-morpholinopropoxy, 4-morpholinobutoxy, 5-morpholinopenty!oxy, 
6-morphoIinohexyloxy, thiomorpholinomethoxy, 2-thiomorpholinoethoxy, 3-thiomorpholinopropoxy, 2,2-dimethyl-3-thi- 
omorpholinopropoxy, 4-thiomorphoIinobutoxy f 5-thiomorpholinopentyloxy, 6-thiomorpholinohexyloxy, piperidinometh- 
oxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 2,2-dimethyl-3-piperidinopropoxy, 4-piperidinobutoxy, 5-piperidinopenty- 
loxy, 6-piperidinohexyloxy, piperazinomethoxy, 2-piperazinoethoxy, 3-piperazinopropoxy, 2,2-dimethyl-3-piperazino- 
propoxy, 4-piperazinobutoxy r 5-piperazinopentyloxy, 6-piperazinohexyloxy f 2-pyrrolidinoethoxy, 3-pyrrolidinopropoxy 
and the like. Of these, 2-dimethylaminoethoxy, 4-morpholinobutoxy, 3-morpholinopropoxy, 2-morpholinoethoxy, mor- 
pholinomethoxy and 2,2-dimethyl-3-morpholinopropoxy are preferable. 

[0052] The alkylthio at Y is that wherein the alkyl moiety has 1 to 6 carbon atoms, and is exemplified by methylthio. 
ethylthio, propylthio, n-butylthio, pentylthio, neopentylthio, hexylthio and the like. 

[0053] The hydroxyalkylthio at Y is that wherein the alkyl moiety has 1 to 6 carbon atoms. Examples thereof include 
hydroxymethylthio, 2-hydroxyethylthio, 3-hydroxypropylthio, 4-hydroxybutylthio, 5-hydroxypentylthio and 6-hydroxy- 
hexylthio. 

[0054] The hydroxycarbonylalkylthio at Y is that wherein the alkyl moiety has 1 to 4 carbon atoms. Examples thereof 
include hydroxycarbonylmethylthio, 2-hydroxycarbonylethylthio, 3-hydroxycarbonylpropylthio and 4-hydroxycarbonyl- 
butylthio. 

[0055] The optionally substituted aminoalky Ithio at Y, Y 1 , Y 2 is that wherein the alkyl moiety has a linear or branched 
chain alkyl having 1 to 6 carbon atoms (as defined above). The;said amino is optionally substituted with alkyl having 
1 to 4 carbon atoms (as defined above), acyl having 1 to 4 carbon atoms (as defined above) or benzoyl as a substituent. 
The said amino may form cyclic amine which may have one or two atoms from oxygen atom, sulfur atom and nitrogen 
atom in the ring. Examples thereof include pyrrolidine, optionally substituted piperidine, homopiperidine, optionally 
substituted piperazine, optionally substituted homopiperazine, morpholine and thiomorpholine and the like. Specific 
examples thereof include aminomethylthio, 2-aminoethyrthio, 3-aminopropylthio, 4-aminobutylthio, dimethylami- 
nomethylthio, diethylaminomethylthio, 2-dimethylaminoethylthio, 3-dimethylaminopropytthio, 4-dimethyiaminobutylth- 
io, formylaminomethyrthio, 2-formylaminoethylthio, acetylaminomethylthio, 2-acetylaminoethylthio, benzoylami- 
nomethylthio, 2-benzoylaminoethylthio, morpholinomethylthio, 2-morpholinoethylthio, 3-morpholinopropylthio, 4-mor- 
pholinobutylthio, 5-morpholinopentylthio, 6-morpholinohexylthio, thiomorpholinomethylthio, 2-thiomorpholinoethylthio, 
3-thiomorpholinopropylthio, 4-thiomorpholinobutylthio, 5-thiomorpholinopentylthio, 6-thiomorpholinohexylthio, piperid- 
inomethylthio, 2-piperidinoethylthio, 3-piperidinopropylthio, 4-piperidinobutylthio, 5-piperidinopentylthio, 6-piperidino- 
hexylthio, pi perazinomethy Ithio, 2-piperazinoethylthio, 3-piperazinopropylthio, 4-piperazinobutylthio, 5-piperazi- 
nopentytthio, 6-piperazinohexy Ithio, 2-pyrrolidinoethylthio and 3-pyrrolidinopropylthio. 

[0056] The alkyl at Z 2 and Z 3 is an alkyl having 1 to 4 carbon atoms (as defined above). Examples thereof include 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl and the like, preferably ethyl. 

[0057] The hydroxyalkyl at Z 2 and Z 3 is a C1 - C4 alkyl (as defined above) substituted with hydroxyl group. Examples 
thereof include hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl, 4-hydroxybutyl and the like, preferably 2-hydroxye- 
thyl. 

[0058] The aminoalky I at Z 2 and Z 3 is a C1 - C4 alkyl (as defined above) substituted with amino. The amino may be 
substituted with alkyl having 1 to 4 carbon atoms (as defined above), acyl having 1 to 4 carbon atoms (as defined 
above) or benzoyl. Examples thereof include aminomethyl, aminoethyl, dimethylaminomethyl, diethylaminomethyl, 
formylaminomethyl, 2-formylaminoethyl, acetylaminomethyl, 2-acetylaminoethyl, benzoylaminomethyl and the like. 
[0059] The group at Z 2 , Z 3 , Z 28 and Z 38 that forms, together with the adjacent nitrogen atom, cyclic amine which may 
have one or two atoms from oxygen atom, sulfur atom and nitrogen atom in the ring is cyclic amine selected from 
pyrrolidine, optionally substituted piperidine, homopiperidine, optionally substituted piperazine, optionally substituted 
homopiperazine, morpholine and thiomorpholine. 

[0060] The substituent of the aforementioned optionally substituted piperidine is exemplified by hydroxy; carboxy; 
alkoxycarbonyl wherein the alkoxy moiety has 1 to 4 carbon atoms (as defined above); hydroxyalkyl having 1 to 4 
carbon atoms (as defined above); alkoxyalkoxy wherein the alkoxy moiety has 1 to 4 carbon atoms (methoxymethoxy, 
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ethoxymethoxy, propoxymethoxy, butoxymethoxy, 2-methoxyethoxy, 3-methoxypropoxy, 4-methoxybutoxy and the 
like); carboxyalkylcarbonyloxy wherein the alkyl moiety has 1 to 4 carbon atoms (carboxymethylcarbonyloxy, 2-car- 
boxyethylcarbonyloxy and the like); acyloxy having 1 to4 carbon atoms (as defined above); benzoyloxy; phenyl; alkylen- 
edioxy having 1 to 4 carbon atoms (methylenedioxy, ethylenedioxy and the like); oxo; amino optionally mono or di- 
substituted with alkyl having 1 to 4 carbon atoms (as defined above), alkoxyalkyl wherein the alkoxy moiety and alkyl 
moiety each have 1 to 4 carbon atoms (methoxymethyl, ethoxymethyl, 2-methoxyethyl, 2-ethoxyethyl and the like) or 
hydroxyalkyl having 1 to 4 carbon atoms (as defined above); cyclic amine selected from piperidine optionally having 
a substituent (hydroxy, alkoxy having 1 to 4 carbon atoms, oxo and the like), morpholine, thiomorpholine, piperazine 
optionally having a substituent (alkyl having 1 to 4 carbon atoms, acyl having 1 to 4 carbon atoms and the like) and 
the like (the said cyclic amine may be N-oxide); morpholinomethyl and the like. Examples thereof include piperidin- 
1-yl, 4-hydroxypiperidin-1-yl, 4-carboxypiperidin-1-yl, 4-methoxycarbonylpiperidin-1-yl, 4-ethoxycarbonyipiperidin- 
1-yl, 4-((2-carboxyethyl)carbonyloxy)piperidin-1-yl, 4-benzoyloxypiperidin-1-yl, 4-piperidinopiperidin-1-yl, 4-mor- 
pholinopiperidin-1-yl,4-thiomorpholinop^ 

1-yl, 4-oxopiperidin-1-yl, 4-aminopiperidin-1-yl, 4-dimethylaminopiperidin-1-yl, 4-(N-(2-hydroxyethyl)amino)piperidin- 
1-y1,4^N,N-bis(2-hydroxyethyl)amino)piperi^^ 

piperazin-1-yl)piperidin-1-yl,4-(N-(2-hydroxyethyl)amino)piperidin-1-yl,4-^ 

piperazin-1-yl)piperidine)-1-yl, 4-phenylpiperidin-1-yl,4-(N-(2-methoxyethyl)amino)piperidin-1-yl, 4-(N-(2-methoxye- 
thyl)-N-methylamino)piperidin-1 -yl, 4-(N,N-bis(2-methoxyethyl)amino)piperidin-1 -yl, 4-methoxymethoxypiperidin-1-yl, 
4-(2-methoxyethyl)oxypiperidin-1-yl, 4-(2-hydroxyethyl)piperidin-1-y1 f 4-(4-hydroxypiperidin-1-yl)piperidin-1-yl, 

4- (4-morpholinomethyl)piperidln-1-y1, 4-(4-methoxypiperidin-1-yl)piperidin-1-yl f 4-(4-oxopiperidin-1-y1)piperidin-1-yl 
and the like. 

[0061] The substituent of the aforementioned optionally substituted piperazine is exemplified by alkyl having 1 to 4 
carbon atoms (as defined above); carboxyalkyl wherein the alkyl moiety has 1 to 4 carbon atoms (carboxylmethyl, 
carboxyethyl and the like); hydroxyalkyl having 1 to 4 carbon atoms (as defined above); alkoxyalkyl wherein the alkyl 
moiety and alkoxy moiety have 1 to 4 carbon atoms (as defined above); hydroxyalkoxyalkyl wherein the alkoxy moiety 
and alkyl moiety each have 1 to 4 carbon atoms (hydroxymethoxymethyl, hydroxyethoxyethyl and the like); carboxy; 
alkoxycarbonyl wherein the alkoxy moiety has 1 to 4 carbon atoms (as defined above); alkoxycarbonylalkyl wherein 
the alkoxy moiety and alkyl moiety each have 1 to 4 carbon atoms (as defined above); acyl having 1 to 4 carbon atoms 
(as defined above); acyloxyalkyl wherein the acyl moiety and alkyl moiety have 1 to 4 carbon atoms (as defined above); 
optionally substituted aminoalkyl having 1 to 4 carbon atoms (as defined above); carboxyalkylcarbonyloxy wherein the 
alkyl moiety has 1 to 4 carbon atoms (carboxymethylcarbonyloxy, (2-carboxyethyl)carbonyloxy and the like); heteroar- 
alkyl (C1 - C4 alkyl substituted with heteroaryl such as pyridyl, thienyl, furyl and the like); phenyl substituted with a 
substituent selected from halogen (as defined above), alkyl having 1 to 4 carbon atoms (as defined above) and alkoxy 
having 1 to 4 carbon atoms (as defined above); 3,4,5,6-tetrahydro-2H-pyran-4-yl; 3,4,5,6-tetrahydro-2H-thiopyran-4-yl; 

5- methylisoxazole-4-ylcarbonyl; 2-cyano-3-hydroxyisocrotonoyl and the like. Examples thereof include piperazin-1-yl, 
4-rnethylpiperazin-1-yl,4^thylpiperazin-1-yl,4-hydroxymethylpiperazin- 

droxypropyl)piperazin-1 -yl, 4-(tert4>utoxyra 

carbonylethyl)piperazin-1-yl, 4-(3-ethoxycarbonylpropyl)piperazin-1-yl, 4-(carboxymethyi)piperazin-1-yl, 4-(2-carbox- 
yethylJpiperazin-l-yl^-tS-carboxypropyOpiperazin-l-yl, 4-((2-carboxyethyl) carbonyloxy) piperazin-1-yl, 4-(5-methyl- 
isoxazole-4-ylcarbonyl)piperazin-1-yl, 4-(2-cyano-3- hydroxyisocrotonoyl)piperazin-1-yl, 4-(dimethylaminomethyl)pip- 
erazin-1-yl, 4-(2-dimethylaminoethyl)piperazin-1-yl, 3,6Klirnethyl-4-ethoxycarbonylmethylpiperazin-1-yl, 3,5-dimethyl- 
4-carboxymethylpiperazin-1-yl, 4-(3-(3-pyridyl)propyl)piperazin-1-yl, 4-(2-(2-hydroxyethoxy)ethyl)piperazin-1-yl, 
4-(2-acetyloxyethyl)piperazin-1-y1, 4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1-yl t 4-(3,4,5,6-tetrahydro-2H-thi- 
opyran-4-yl)piperazin-1 -yl, 4-(4-chlorophenyl)piperazin-1 -yl, 4-(4-fiuorophenyl)piperazin-1 -yl, 4-(4-methylphenyl)pip- 
erazin-1-yl, 4- (4-methoxyphenyl) piperazin-1-yl, 4-methoxymethylpiperazin-1-yl, 4-(2-methoxyethyl)piperazin-1-yl, 
4-(3-methoxypropyl)piperazin-1-yl and the like. 

[0062] The above-mentioned optionally substituted homopiperazine may be substituted with alkyl having 1 to 4 car- 
bon atoms (as defined above) or hydroxyalkyl having 1 to 4 carbon atoms (as defined above). Examples thereof include 
homopiperazine, 4-(hydroxymethyl)homopiperazin-1-yl, 4-(2-hydroxyethyl)homopiperazin-1-yl, 4-methylhomopiper- 
azin-1-yl and the like. 

[0063] The optionally substituted saturated heterocycie at Het which contains a hetero atom selected from oxygen 
atom and nitrogen atom is a 5 or 6-membered ring. The substituent of the said heterocycie is exemplified by alkyl 
having 1 to 4 carbon atoms (as defined above), arylalky) (as defined above) and the like. Examples thereof include 
piperidin-4-yl, 1-methylpiperidin-4-yl, 1-ethylpiperidin-4-yl, 1-benzylpiperidin-4-yl, pyrrolidin-3-yl, 1-methylpyrrolidin- 
3-yl, 1-ethylpyrroIidin-3-yl, 1-benzylpyrrolidin-3-yl, 3,4,5,6-tetrahydro-2H-pyran-4-yl, 2,3,4,5-tetrahydrofuran-3-yl and 
the like. 

[0064] The pharmaceutical ly acceptable salt of the compound of the present invention is exemplified by salts with 
inorganic acid such as hydrochloride, hydrobromate, sulfate, phosphate, nitrate and the like, salts with organic acid 
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such as acetate, propionate, succinate, maleate, fumarate, benzoate, citrate, malate, methanesuifonate, benzenesul- 
fonate, p-toluenesulfonate and the like, metal salts such as sodium salt, potassium salt, calcium salt, aluminum salt, 
magnesium salt and the like when carboxyl group is contained, salts with amine such as triethylamine and the like, 
and salts with dibasic amino acid such as lysine and the like. In addition, the compound of the present invention en- 
5 compasses hydrate (1 hydrate, 1/2 hydrate, 3/4 hydrate, 1/4 hydrate and the like), solvates and the like. The compound 
of the present invention further encompasses N-oxide compound. 

[0065] When the compound of the present invention has a geometric isomer, the present invention encompasses 
cis compound, trans compound and mixtures thereof. When the present invention contains one or more asymmetric 
centers in a molecule, various optical isomers exist. The present invention also encompasses optical isomers, race- 
10 mates, diastereomers and mixtures thereof. 

[0066] The compound of the present invention can be produced by the following methods. 

Method 1: The compound (I) of the present invention can be produced by the following method. 
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wherein each symbol is as defined above. 

The compound (II) and compound (III) are condensed by the following three methods. 



(1) The compound (II) is converted to acid halide by a conventional method using a halogenating agent such 
as thionyl chloride and the like. The acid halide is condensed with compound (III) in a suitable solvent (dichlo- 
romethane, dichloroethane, chloroform and the like) in the presence of a base (triethylamine, pyridine, sodium 
methoxide, sodium ethoxide, sodium hydroxide, potassium hydroxide, sodium acetate and the like) at a tem- 

40 perature of from -20°C to the refluxing temperature of a solvent for 30 min to 12 h to give compound (I). In 

this reaction, the base to be used can be used as a solvent. 

(2) The compound (I I) is condensed with compound (1 1 1) as necessary in a suitable solvent (dimethyiformamide, 
dimethyl sulfoxide, methanol, ethanol, isopropyl alcohol, butanol and the like) in the presence of a condensing 
agent (1,3-dicyclohexylcarbodiimide, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide, carbonyldiimidazole 

4 $ and the like) or condensed with compound (III) in a suitable solvent (dimethyiformamide, dimethyl sulfoxide 

and the like) in the presence of phosphoric acid ester such as diethyl cyanophosphate and the like and base 
(triethylamine, pyridine and the like) to give compound (I). The reaction temperature is generally from 0°C to 
100°C and the reaction time is generally from 30 min to 24 h. The reaction using a condensing agent can be 
carried out in the presence of 1 -hydroxy benztriazole and the like as necessary. 

50 (3) The compound (II) is converted to lower alcohol ester (methyl ester, ethyl ester and the like) or carbonate 

(mixed acid anhydride with methyl chlorocarbonate, ethyl chlorocarbonate and the like), and condensed with 
compound (III) in a suitable solvent (methanol, ethanol, isopropyl alcohol, butanol, ethylene glycol, tetrahy- 
drofuran, toluene, nitrobenzene or a mixed solvent thereof and the like) or without solvent in the presence of 
a base (triethylamine, pyridine, sodium methoxide, sodium ethoxide, sodium hydroxide, potassium hydroxide 

55 and the like) at a temperature of from room temperature to the refluxing temperature of a solvent for 1-24 h 

to give compound (I). 



When W of compound (III) is hydrogen in this reaction, a protecting group generally used in the organic syn- 
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thetic chemistry, such as fert-butoxycarbonyl group, 9-fluorenylmethoxycarbonyI group, benzyloxycarbonyl group 
and the like, can be also used for the reaction. 

Method 2: A compound (I) wherein W is hydroxyalkyl, alky!, acyloxyalkyl, aminoalkyl, hydroxycarbonylalkyl or 
alkoxycarbonylalkyl [compound (I-2)] can be produced by the following method. 




(1-1 ) X' (1-2) X 



wherein W a is alkyl, hydroxyalkyl, acyloxyalkyl, aminoalkyl, hydroxycarbonylalkyl or alkoxycarbonylalkyl, Hal is 
halogen such as chlorine, bromine, iodine and the like, and other symbols are as defined above. 

The compound (1-2) can be obtained by reacting compound (1-1) with compound (IV) in a suitable solvent 
(dimethytformamide, dimethyl sulfoxide, benzene, toluene, xylene, hexane, tetrahydrofuran, diethyl ether, metha- 
nol, ethanol, isopropyl alcohol, tert-butyl alcohol and the like) in the presence of a base (sodium hydride, sodium 
hydroxide, potassium hydroxide, potassium carbonate, sodium carbonate, sodium methoxide, sodium ethoxide, 
triethyiamine and the like) at a temperature of from -20°C to 100°C for 30 min to 24 h. 
Method 3: A compound (I) wherein R 1 is arylalkyl, heteroarylalkyl or cycloalkyl [compound (I-4)] can be produced 
by the following method. 

4L 




wherein R 1b is arylalkyl (same as arylalkyl at R 1 ), heteroarylalkyl (same as heteroarylalkyl at R 1 ) or cycloalkyl 
(same as cycloalkyl at R 1 ) and other symbols are as defined above. 

The compound (I-3) is reacted with compound (V) in a suitable solvent (dimethylformamide, dimethyl sulfoxide, 
benzene, toluene, xylene, tetrahydrofuran, diethyl ether, methanol, ethanol, isopropyl alcohol, tert-butyl alcohol 
and the like) in the presence of a base (sodium hydride, sodium hydroxide, potassium hydroxide, potassium car- 
bonate, sodium carbonate, sodium methoxide, sodium ethoxide, triethyiamine and the like) at a temperature of 
from -20°C to 100°C for 30 min to 24 h to give compound (M). 

Method 4: A compound (I) wherein Y is optionally substituted alkoxy, aryloxy, cycloalkyloxy, hydroxyalkoxy, hy- 
droxycarbonylalkoxy, optionally substituted aminoalkoxy, alkylthio, hydroxyalkylthio, hydroxycarbonylalkylthio, op- 
tionally substituted aminoalkylthio or a group NfZ 2 )^ 3 ) [compound (1-6)] can be produced by the following method. 
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w (ni-a) 




(1-6) * 



wherein Y a is optionally substituted alkoxy, aryloxy, cycloalkyloxy, hydroxyalkoxy, hydroxycarbonylalkoxy, option- 
ally substituted aminoalkoxy, alkylthio, hydroxyalkylthio, hydroxycarbonylalkylthio, optionally substituted ami- 
noalkylthio or a group N(Z 2 )(Z 3 ) (wherein Z 2 and Z 3 are the same or different and each is hydrogen, alkyl, hydroxy- 
alkyl or aminoalkyl, or form cyclic amine together with the adjacent nitrogen atom) and other symbols are as defined 
above. 

The compound (1-5) can be obtained by reacting and treating compound (II) and compound (lll-a) in the same 
manner as in Method 1. 

The compound (I-5) is reacted with H-Y a in a suitable solvent (dimethyl sulfoxide, dimethylformamide, dichlo- 
romethane, chloroform and the like) in the presence of a base (triethylamine, pyridine and the like) at a temperature 
of from 0°C to the refluxing temperature of the solvent to be used for 30 min to 24 h to give compound (I-6). It is 
possible to use an excess H-Y a instead of the base for the reaction. Method 5: A compound (I) wherein X is alkenyl 
or alkynyl [compound (I-8)] can be also produced by the following method. 
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wherein P 1 is a protecting group of triple bond such as trimethytsilyl and the like, X a is alkynyl such as acetylene 
and the like, M is metal such as tin and the like or boron, XP is alkenyl such as vinyl and the like, n is an integer 
of 3 or 4, X c is alkynyl such as acetylene and the like or alkenyl such as vinyl and the like, and other symbols are 
as defined above. 

The compound (1-7) is subjected to Sonogashira coupling reaction in the presence of a palladium catalyst (bis 
(triphenyiphosphine)palladium dichloride or tetrakis (triphenylphosphine) palladium and the like) using alkyne such 
as trimethytsilylacetyiene and the like, Suzuki coupling reaction using alkenylborane (vinylborane and the like) or 
Stille coupling reaction using alkenyltin (tetravinyltin and the like) to give compound (1-8). In the Sonogashira cou- 
pling reaction, compound (1-7) and compound P 1 -X a can be reacted in the presence of a tetrakis(triphenylphos- 
phine)palladium or bis (trfphenylphosphine)palladium dichloride and cuprous iodide as a catalyst, wherein the 
solvent to be used is exemplified by triethylamine,. diethylamine, piperidine and the like. The reaction temperature 
is generally from room temperature to the refluxing temperature of the solvent, and the reaction time is generally 
1-24 h. After the Sonogashira coupling reaction, by reacting under moderate alkaline conditions using potassium 
carbonate, sodium hydroxide and the like in an alcohol solvent such as methanol and the like at a temperature of 
from room temperature to the refluxing temperature of a solvent for 1-24 h f a compound (I-8) wherein X c is alkynyl 
(acetylene and the like) can be obtained. 

In the Stille coupling reaction, compound (I-7) is reacted with alkenyftin (tetravinyltin and the like) using tetrakis 
(triphenylphosphine)palladium and the like as a catalyst to give compound (1-8) wherein X c is alkenyl (vinyl and 
the like). The solvent to be used is benzene, toluene, tetrahydrofuran, dimethylformamide, N-methylpyrrolidone 
and the like. Where necessary, an additive such as lithium chloride and the like, or a base such as triethylamine, 
diisopropylethylamine and the like is used. The reaction temperature is generally from room temperature to the 
refluxing temperature of a solvent, and the reaction time is generally 1-24 h. 

Method 6: A compound (I) wherein W is hydrogen [compound (1-1 )] can be also produced by the following method. 




(vi) (vm) 




(i-i) x* 



wherein each symbol is as defined above. 

The compound (VI) and compound (VII) are subjected to Friedel-Craft reaction in a suitable solvent (tetrahy- 
drofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, methylene chloride, 
chloroform, dichloroethane, acetonitrile, nitromethane, carbon disulfide and the like) or without solvent where nec- 
essary in the presence of an acid catalyst (aluminum chloride, aluminum bromide, titanium tetrachloride and the 
like) at a temperature of from -20°C to 100°C for 30 min to 24 h to give compound (VIII). The compound (VIII) is 
subjected to Schmidt reaction in a suitable solvent (benzene, toluene, xylene and the like, preferably benzene) 
using a strong acid (sulfuric acid, trifluoroacetic acid and the like) and sodium azide at a temperature of from -20°C 
to the refluxing temperature of the solvent for 1-24 h to give compound (1-1). 
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Method 7: The compound (1-1) can be also produced by the following method. 




(H) X 1 

wherein Lv is hydrogen or arylsulfonyl group such as benzenesulfonyl and the like, and other symbols are as 
defined above. 

The compound (IX) and compound (X) are reacted in a suitable solvent (water, methanol, ethanol or a mixed 
solvent thereof and the like) in the presence of a base (sodium carbonate, potassium carbonate, sodium hydroxide, 
potassium hydroxide, sodium acetate, triethylamine and the like) at a temperature of from -20°C to 100°C for 1-24 
h to give compound (XI). The compound (XI) is subjected to Beckmann rearrangement reaction in a suitable solvent 
(water, dimethyl sulfoxide, dimethylformamide, benzene, toluene, xylene or a mixed solvent thereof and the like) 
at a temperature of from room temperature to the . refluxing temperature of a solvent for 1 -24 h to give compound 
(1-1). 

Method 8: When the compound of the present invention has a hydroxyl group, the corresponding ester compound 
can be obtained by subjecting the compound to condensation generally used in the field of organic synthetic chem- 
istry with a carboxylic acid compound, an acid halide compound or an acid anhydride compound. When the com- 
pound of the present invention has a carboxyl group, the corresponding ester compound can be obtained by 
subjecting the compound to condensation generally used in the field of organic synthetic chemistry with an alcohol 
compound or phenol compound. Furthermore, when the compound of the present invention has an ester group, 
the corresponding carboxylic acid compound can be obtained by subjecting the compound to hydrolysis by a 
conventional method with an acid (hydrochloric acid, sulfuric acid and the like) or a base (sodium hydroxide, po- 
tassium hydroxide and the like). When the compound of the present invention has an amino group, the compound 
can be N-alkylated or N-acylated by a conventional method in the presence of a base (triethylamine, pyridine and 
the like) using an alkyl halide or acyl halide. When the compound of the present invention has a hydroxyl group, 
the compound can be converted to carbonyl group or aldehyde group by oxidation known in the field of organic 
synthetic chemistry using chromic acid-suifuric acid, chromium oxide (Vl)-sulfuric acid-acetone (Jones reagent), 
chromium oxide (Vl)-pyridine complex (Collins reagent), dichromate (sodium dichromate, potassium dichromate 
and the like)-sulfuric acid, pyridinium chlorochromate (PCC), manganese dioxide, dimethyl sulfoxide-electrophilic 
activating reagent (dicyclohexylcarbodiimide, acetic anhydride, phosphorus pentaoxide, sulfur trioxide-pyridine 
complex, anhydrous trifluoroacetic acid, oxalyl chloride, halogen), sodium hypochlorite, potassium hypochlorite, 
sodium bromite and the like. 

Method 9: A compound (II) having a pyrazole ring wherein Q is nitrogen atom, which ring is substituted with alkyl 
at the 3-position, with hydrogen or alkyl at the 5-posiiton and with carboxy group at the 4-position [compound (II- 
1)] can be produced by the following method. 
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(xnn 

R\ COR b R 1 -NHNH 2 , N^R b 

EtO COOR c „/^COOR c 

R a 

(xn) (xiv) 

hydrolysis N^^ b 

^r^cooH 
(n-i) 

wherein R a is hydrogen or alkyl having 1 to 4 carbon atoms, R b and R c are each alkyl having 1 to 4 carbon atoms, 
and other symbols are as defined above. 

The compound (XII) and compound (XIII) are reacted in a suitable solvent (water, methanol, ethanol, isopropyl 
alcohol, butanol, ethylene glycol or a mixed solvent thereof) at a temperature of from room temperature to the 
refluxing temperature of a solvent for 1-24 h to give compound (XIV). 

The compound (XIV) is reacted in a suitable solvent (water, methanol, ethanol or a mixed solvent thereof) 
using an acid (hydrochloric acid, sulfuric acid and the like) or an alkali (sodium hydroxide, potassium hydroxide 
and the like) at a temperature of from room temperature to the refluxing temperature of a solvent for 1-12 h to give 
compound (11-1). ; 

The compound (XII) can be produced according to J. Chem. Soc. Perkin Trans I), p. 1875 (1988). 
Method 10: A compound (II) having a pyrazole ring wherein Q is nitrogen atom, which ring is substituted with 
hydrogen or an alkyl at the 3-position, with carboxyl group at the 4-position, and with amino at the 5-position 
[compound (II-3)] can be produced by the following method. 



(Xffl) 

R\ CN R 1 -NHNH 2 ^V*" 
\ — / ^ R -N 1 

EtO COOR c V^COOR 0 

H2N 

(XV) (XVI) 
hydrolysis N-^/R* 

(n-3) 

wherein each symbol is as defined above. 

The reaction of compound (XV) and compound (XIII) and hydrolysis of compound (XVI) can be conducted 
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under the same reaction condition as in Method 9. 

Method 1 1: A compound (II) having a pyrazole ring wherein Q is nitrogen atom, which ring is substituted with alkyl 
at the 3-position, with carboxyl group at the 4-position, and with amino at the 5-position (compound (II-2)] can be 
produced by the following method . 



NC COR b 
EtO COOR c 

(XVH) 



(xm) 

R^NHNHa N R b 



H 2 N 



COOR c 

(xvm) 



hydrolysis N^ Rb 

— — - «-»\X 

H 2 N^ C0 ° H 
(E-2) 



wherein each symbol is as defined above. * 

The reaction of compound (XVII) and compound (XIII) and hydrolysis of compound (XVIII) can be conducted 
under the same reaction condition as in Method 9. / s s : 

Method 12: A compound (II) having a pyrazole ring wherein Q is nitrogen atom, which ring is substituted with 
hydrogen or alkyl at the 3-position, with carboxyl group at the 4-position, and with hydroxyl group at the 5-position 
[compound (11-4)] can be produced by the following method. 



R a v ^COOR d 
EtO COOR c 

(XK) 



(xm) 

R 1 -NHNH 2 



HO 

(XX) 



COOR c 



hydrolysis 



J^COOH 

(n-4) 



wherein R d is alkyl having 1 to 4 carbon atoms and other symbols are as defined above. 

The reaction of compound (XIX) and compound (XIII) and hydrolysis of compound (XX) can be conducted 
under the same reaction condition as in Method 9. 

Method 13: A compound (II) having a pyrazole ring wherein Q is nitrogen atom, which ring is substituted with 
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hydrogen or alky! at the 3-position, with alkyl at the 5-position, and with carboxyl group at the 4-position [compound 
(ll-5)] can be produced by the following method. 



R a CO 



R b CO 



COdR c 



(xm) 

R 1 -NHNH 2 



N^R 8 



COOR c 



(XXI) 



(xxn) 



hydrolysis 
► 



1 N v R8 

l 1 -N 7 



b - COOH 



R 
(H-5) 



wherein each symbol is as defined above. 

The reaction of compound (XXI) and compound (XIII) and hydrolysis of compound (XXII) can be conducted 
under the same reaction condition as in Method 9. *■ r 

Method 14: A compound (II) having a pyrazole ring wherein Q is nitrogen atom, which ring is substituted with 
hydrogen or alkyl at the 3-position, with carboxyl group at the 4-position, and with amino at the 5-position [compound 
(11-2?)] can be produced by the following method. J ; 



(xni) 

R'v COR b R 1 -NHNH 2 

*~ f 

EtO CN 

(xxm) 



R 8 



H 2 N 
(XXIV) 



CN 



hydrolysis 



COOH 



- R 1 -N'Y 



H 2 N 
(H-2') 

wherein each symbol is as defined above. 

The compound (XXIII) and compound (XIII) are reacted in a suitable solvent (water, methanol, ethanol, pro- 
panol, butanol, ethylene glycol or a mixed solvent thereof) at a temperature of from room temperature to the re- 
fluxing temperature of a solvent for 1-24 h to give compound (XXIV) and the compound (XXIV) is treated by a 
conventional method with an acid (hydrochloric acid, sulfuric acid and the like) or an alkali (sodium hydroxide, 
potassium hydroxide and the like) in a suitable solvent (water, methanol, ethanol or a mixed solvent thereof) to 



26 



EP 1 176 140 A1 



give compound (N-2'). 

Method 1 5: A compound (II) having substituted amino can be obtained as follows. The carboxyl group of compound 
(I I -2) is protected with a suitable protecting group and reacted with halogenated alky I in the presence of a base 
(triethylamine, pyridine and the like), or subjected to reductive N-alkylation with alkylaldehyde in an organic acid 
(preferably formic acid), followed by deprotection to give a compound having mono or di-substituted amino. The 
compound (li-2) can be also obtained by hydrolysis after the above-mentioned N-alkylation of compound (XXIV). 
Method 16: A compound (II) having a pyrazole ring wherein Q is nitrogen atom, which ring is substituted with 
chlorine at the 5-position, with hydrogen or alkyl at the 3-position, and with carboxyl group at the 4-position [com- 
pound (II-6)] can be produced by the following method. 



chlorinating 




— (n-6) 

wherein each symbol is as defined above. 

The compound (XXV) is reacted with chlorinating agent (sulfuryl chloride and the like) in a suitable solvent 
(toluene, benzene, n-hexane or a mixed solvent thereof), at a temperature of from room temperature to the refluxing 
temperature of a solvent for 1-24 h to give compound (XXVI). The compound (XXVI) is hydrolyzed according to a 
conventional method using an acid (hydrochloric acid, sulfuric acid and the like) or an alkali (sodium hydroxide, 
potassium hydroxide and the like) to give compound (N-6). 

Method 17: A compound (II) wherein R 1 is arylalkyl, heteroarylalkyl or cycloalkyl [compound (II-7) can be produced 
by the following method. 



(xxvm) 




(n-7) 
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wherein Lv* is a leaving group such as halogen (chlorine, bromine, iodine and the like), methanesulfbnyloxy, p- 
toluenesutfonyloxy and the like, and other symbols are as defined above. 

The compound (XXVII) and compound (XXVIII) are reacted in a suitable solvent (dimethylformamide, dimethyl 
sulfoxide, benzene, toluene, xylene, methylene chloride, chloroform and the like) in the presence of, where nec- 
essary, a metal catalyst (copper powder, copper chloride, copper sulfate, silver carbonate, silver nitrate and the 
like) in a base (potassium carbonate, barium carbonate, sodium hydride and the like) at a temperature of from 
-20°C to 100°C for 1-24 h to give compound (XXIX). The compound (XXIX) is hydrolyzed according to a conven- 
tional method using an acid (hydrochloric acid, sulfuric acid and the like) or an alkali (sodium hydroxide, potassium 
hydroxide and the like) to give compound (II-7). 

Method 18: The compound (11-1) can be also produced by the following method. 




wherein each symbol is as defined above. 

The compound (XXX) is subjected to Vllsmeier reaction using phosphorus oxychloride in the presence of N, 
N-dimethylformamide or N-methylfbrmanilide at a temperature of from room temperature to 100°C for 1-24 h to 
give compound (XXXI). The compound (XXXI) is subjected to oxidation with an oxidizing agent (manganese di- 
oxide, potassium permanganate, peroxidate (hydrogen peroxide, m-chloroperbenzoic acid etc.) and the like) in a 
suitable solvent (water, diethyl ether, tetrahydrofuran, dioxane, acetone, tert-butyl alcohol, methylene chloride, 
chloroform, hexane, benzene, toluene or a mixed solvent thereof) to give compound (11-1). The compound (XXX) 
can be obtained according to the method described in Bull. Soc. Chim. France, p. 1346, 1970. 
Method 19: The compound (11-1) can be also produced by the following method. 
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R 1 -N' 




(COCI) 2 



R 1 -N" 




COCI 



R 8 



R a 



(XXX) 



(xxxn) 




COOH 



R a 



(n-i) 



wherein each symbol is as defined above. 

The compound (XXX) and oxalyl chloride are reacted at a temperature of from room temperature to the re- 
fluxing temperature of a solvent for 1-24 h to give compound (XXXII). The compound (XXXII) is reacted in an 
aqueous solution for 1-24 h to give compound (11-1). 

Method 20: A compound (II) having a pyrrole ring wherein Q is C-R 4 where R 4 is hydrogen, which ring is substituted 
with carboxyl group at the 3-position , and unsubstituted at the 2- and 4-positions [compound (I I-8) can be produced 
by the following method. 



wherein each symbol is as defined above. 

The compound (XXXIII) and compound (XXXIV) are reacted in a suitable solvent (diethyl ether, dimethyl ether, 
n-hexane or a mixed solvent thereof) at a temperature of from room temperature to the refluxing temperature of 
a solvent for 1-24 h to give compound (XXXV). The compound (XXXV) is subjected to oxidation with an oxidizing 
agent (manganese dioxide, potassium permanganate, peroxidate (hydrogen peroxide, m-chloroperbenzoic acid 
etc.) and the like) in the presence of a base (sodium hydroxide, potassium hydroxide, triethylamine, pyridine and 
the like) to give compound (II-8). 

The compound (XXXII I) can be also obtained according to the method described in Synthetic Communications, 
vol. 1 3, No. 9, pp. 741-744 (1983). The compound (XXXV) can be also obtained according to the method described 



(XXXIV) 




(XXXffl) 



(XXXV) 



oxidation 




(n-8) 
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in Synthetic Communications, vol. 24, No. 13, p. 1855 (1994). 

Method 21: The compound (XXXV) can be also produced by the following method. 



r, -Cl 



OHC 



(XXXVI) (XXXV) 



wherein each symbol is as defined above. 

The compound (XXXVI) is reacted with trifluoromethanesulfonic acid in a suitable solvent (methylene chloride, 
chloroform, dichloroethane, benzene, toluene, xylene and the like) at a temperature of from room temperature to 
the refluxing temperature of a solvent for 1-24 h to give compound (XXXV). 
Method 22: The compound (XXXVI) can be produced by the following method. 



(XXXIV) 

MeO 

L R 1 -NH 2 

op - 

MeO 

(xxxvm) 

(xxxvn) 1 ; 

formylation 



OHC 



(XXXVI) 



wherein each symbol is as defined above. 

The compound (XXXVII) and compound (XXXIV) are reacted in a suitable solvent (diethyl ether, dimethyl 
ether, n-hexane or a mixed solvent thereof) at a temperature of from room temperature to the refluxing temperature 
of a solvent for 1-24 h to give compound (XXXVIII). The compound (XXXVIII) is reacted with phosphorus oxychlo- 
ride using Vilsmeier reaction in the presence of N,N-dimethylformamide or in the presence of N-methylformanilide 
at a temperature of from room temperature to 100°C for 1-24 h to give compound (XXXVI). 
Method 23: A compound (II) having a pyrrole ring wherein Q is C-R 4 , which ring is substituted with alky! at both 
the 2- and 5-positions, carboxyl group at the 3-position, and unsubstituted at the 4-position [compound (II-9)] can 
be produced by the following method. 
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(XXXIV) 




(xxxvn) (xxxvm) 




(XXXDC) (H-9) 

wherein R h and R' are each alkyl having 1 to 4 carbon atoms and other symbols are as defined above. 

Utilizing the pyrrole synthetic method of Paal-Knorr, compound (XXXVII) and compound (XXXIV) are con- 
densed in N.N-dimethylformamide or without solvent in the presence of an acid catalyst (hydrochloric acid, sulfuric 
acid and the like) where necessary at a temperature of from-20°C to 100°C for 1-24 h to give compound (XXXVIII). 
The formylation of compound (XXXVIII) and oxidation of compound (XXXIX) can be conducted under the same 
reaction condition as in Method 20. 

Method 24: The compound (II-9) can be also produced by the following method. 




coch 3 



(XL) (XLI) 




(n-9) 

wherein each symbol is as defined above. 

The compound (XL) is subjected to Friedel-Craft reaction in a suitable solvent (tetrahydrofuran, dioxane, diethyl 
ether, dichloromethane, dichloroethane, chloroform, ethylene glycol dimethyl ether, acetonitrile, nitromethane, car- 
bon disulfide or a mixture thereof) or without solvent in the presence of an acid catalyst (aluminum chloride, alu- 
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minum bromide, titanium chloride and the like) at a temperature of from -20°C to 100°C for 30 min to 24 h to give 
compound (XLI). Utilizing the Halofom reaction, the compound (XLI) is treated with an alkali (sodium hydroxide, 
potassium hydroxide and the like) and a halogenating agent (bromine, chlorine, sodium (potassium) hypochlorite, 
sodium (potassium) hypobromite and the like) in a suitable solvent (water, methanol, ethanol, 1-propanol, 2-pro- 
panol, fert-butyl alcohol, tetrahydrofuran, dioxane or a mixture thereof and the like) at a temperature of from -20°C 
to 100°C for 30 min to 24 h to give compound (II-9). 

Method 25: A compound (III) wherein W is hydrogen [compound (111-1)] can be produced by the following method. 



w 




(xlh) (m-i) 



wherein each symbol is as defined above. 

20 The compound (XLII) is subjected to reduction generally used in the field of organic synthetic chemistry, such 

as a method comprising treating with dilute hydrochloric acid or a catalytic amount of ammonium chloride in a 
suitable solvent (water, methanol, ethanol, propanol, butanol, ethylene glycol or a mixed solvent thereof and the 
like) using iron powder or tin chloride as a catalyst; a method comprising treating with a catalytic amount of iron 
chloride and hydrazine; catalytic reduction by hydrogenation in the presence of a catalyst such as nickel, palladium, 

25 platinum and the like; Birch reduction using alkali metal such as sodium, lithium and the like in liquid ammonia, 

and the like to give compound (111-1 ). The reaction temperature is generally from room temperature to the refluxing 
temperature of a solvent and the reaction time is generally 1-24 h. 
Method 26: The compound (111-1) can be also produced by the following method. 

30 
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(xun) (m-i) 



wherein each symbol is as defined above. 

Utilizing the Schmidt reaction, compound (XLI 1 1) is treated with sodium azide and a strong acid (sulfuric acid, 
trifluoroacetic acid and the like) in a suitable solvent (water, methanol, ethanol, propanol, butanol, tert-butyl alcohol, 
ethylene glycol, benzene, toluene or xylene, preferably benzene) at a temperature of from room temperature to 
«5 the refluxing temperature of a solvent for 1-24 h, or reacted with triethylamine and diphenylphosphonyl azide in a 

suitable solvent (methanol, ethanol, isopropyl alcohol, butanol or tert-butanol, preferably tert-butanol) at a temper- 
ature of from room temperature to the refluxing temperature of a solvent for 1-24 h, followed by treatment with an 
acid (hydrochloric acid, sulfuric acid and the like) to give compound (1 11-1). 

Method 27: A compound (XLII) wherein X* is hydrogen, X is halogen substituted at the 3-position, and Y is alkoxy 
substituted at the 4-position can be produced by the following method. 
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Hal 

°2 N ~0"° H 0 2 N-^-OR ^ 0 2 N-^-OR 



(XLIV) (XUI-1) 

wherein R is alkyl having 1 to 6 carbon atoms and other symbols are as defined above. 

4-Nitrophenol is reacted with haloalkyl in a suitable solvent (water, dimethyl sulfoxide, dimethylformamide, 
toluene, methanol, ethanol, tetrahydrofuran or a mixed solvent thereof and the like) in the presence of a base 
(sodium hydroxide, sodium hydride, sodium methoxide, sodium ethoxide, butyllithlum, butylmagnesium chloride 
and the like) at a temperature of from -20°C to the refluxing temperature of a solvent for 1-24 h to give compound 
(XLIV)- The compound (XLIV) is reacted with halogen (chlorine, bromine and the like) at a temperature of from 
-20°C to room temperature for 1-24 h to give compound (XLII-1). The compound (XLII-1) can be also obtained by 
halogenating 4-nitrophenol, followed by alkylation under the above-mentioned reaction conditions. 
Method 28: A compound (XLII) wherein X* is hydrogen, X is cyano substituted at the 3-position, and Y is halogen 
substituted at the 4-position can be produced by the following method. 



.COOH CONH 2 CN 
°2 N "A}^ Hal 02N-|)-Hal ^ 0 2 NHO-Hal 



(XLV) (XLVI) (XUI-2) 



wherein each symbol is as defined above. 

The compound (XLV) is treated with a halogenating agent (thionyl chloride and the like) to convert to an acid 
halide, and reacted with aqueous ammonia at a temperature of from -20°C to room temperature for 30 min to 24 
h to give compound (XLVI). The compound (XLVI) is reacted with toluenesulfonic chloride in the mixed solvent of 
pyridine-dimethylformamide at a temperature of from room temperature to 100°C for 1-24 h to give compound 
(XLII-2). 

The compound (XLII-2) can be also produced by reacting compound (XLV) in the presence of a phosphorus 
pentachloride and toluenesulfonamide at a temperature of from room temperature to 200°C for 30 min to 1 2 h and 
treating with a base such as pyridine and the like at a temperature of from 0°C to 40°C for 1-24 h. 
Method 29: A compound (XLII) wherein Y is alkoxy, hydroxyalkoxy, hydroxycarbonylalkoxy, optionally substituted 
aminoalkoxy, alkylthio, hydroxyalkylthio, hydroxycarbonylalkylthio, optionally substituted aminoalkylthio or a group 
N(Z2)(Z 3 ) can be produced by the following method. 



(XLvn) 




(XLH-3) (XIH-4) 



wherein Y a is alkoxy, hydroxyalkoxy, hydroxycarbonylalkoxy, optionally substituted aminoalkoxy, alkylthio, hydroxy- 
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alkylthio, hydroxycarbonylalkylthio, optionally substituted aminoalkylthio or a group N (Z 2 ) (Z 3 ), and other symbols 
are as defined above. 

The compound (XLII-3) is reacted with compound (XLVII) in a suitable solvent (chloroform, acetonitrile, water, 
methanol, ethanol, tetrahydrofuran, diethyl ether, dimethylformamide, dimethyl sulfoxide or a mixed solvent thereof 
and the like) or without solvent in the presence of a base (sodium hydroxide, sodium methoxide, sodium ethoxide, 
sodium hydride, butyllithium and the like) at a temperature of from-20°C to 100°C for 1-24 h to give compound 
(XLII-4). 

A compound (XLII-4) wherein Y a is hydroxyalkoxy or hydroxyalkylthio, which is obtained by this method, can 
be converted to compound (XLII-4) wherein Y 8 is aminoalkoxy or aminoalkylthio by treating its hydroxyl group with 
a halogenating agent such as thionyl chloride and the like, methanesulfonyl chloride or p-to!uenesulfonyl chloride 
etc. to give the corresponding haiogenated compound or sulfonyl compound, which is then subjected to the same 
reaction and treatment with HNfZ 2 ) (Z 3 ) as in the above-mentioned method. 

Method 30: A compound (XLII) or compound (XLIII) wherein X is cyano can be produced by the following method. 




(XLVIH) (XLK) 

wherein G is nitro or carboxy and other symbols are as defined above. 

The compound (XLVII I) is reacted with a cyanide agent (sodium cyanide, potassium cyanide, cuprous cyanide 
and the like) in a suitable solvent (water, methanol, ethanol, propanol, ethylene glycol, dimethyl sulfoxide, dimeth- 
ylformamide or a mixed solvent thereof and the like) at a temperature of from room temperature to 100°C for 1-24 
h to give compound (XLIX). The compound (XLIX) can be also produced by using a tetrakis(phenylphosphine) 
palladium catalyst and a cyanating agent such as zinc cyanide and the like. 

Method 31: A compound (III) wherein W is alkyl, hydroxyalkyl, acytoxyalkyl, aminoalkyl, hydroxycarbonylalkyl or 
alkoxycarbonylalkyl [compound (IM-2)] can be produced by the following method. 



(IV) 




X 1 X! 

(m-i) (m-2) 

wherein each symbol is as defined above. 

The compound (111-1) is reacted with compound (IV) in the presence of sodium acetate without solvent or in 
a suitable solvent (tetrahydrofuran, diethyl ether, dimethylformamide, dimethyl sulfoxide and the like) at a temper- 
ature of from room temperature to 60°C for 1-24 h to give compound (III-2). 

The compound (III-2) can be also obtained by protecting compound (111-1) by a conventional method with tert- 
butoxycarbonyl and the like conventionally used generally as an amino-protecting group, reacting with compound 
(IV) in the presence of metal sodium, sodium hydride, sodium amide and the like and then deprotecting by a 
conventional method. 

Method 32: The compound (l-c) can be produced according to the above-mentioned Methods 1-31. The starting 
compound for the production of compound (l-c), which is the compound of the formula 
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(11-10) 



wherein each symbol is as defined above, having a pyrazole ring wherein Q is nitrogen atom, and having carboxyl 
group at the 3- or 5-position, can be produced by the following method. 



R fl 



(xnn 



0 C 



c R 1 -NHNH 2 



(L) 



1 < f V" 



R C OOC 



(LI-1) 



or 



N^COOR c 



R, -C( 



R' 

(U-2) 



hydrolysis 



HOOC 



(n-ii) 



(D-12) 



wherein R f is alkyl. having 1 to 4 carbon atoms, R9 is hydrogen or alkyl having 1 to 4 carbon atoms, and other 
symbols are as defined above. 

The reaction of compound (L) and compound (XIII) and hydrolysis of compounds (LI-1) and (LI-2) can be 
conducted under the same reaction condition as in Method 9. 

A compound having a pyrrole ring wherein Q is C-R 4 where R 4 is hydrogen, which ring having carboxyl group 
at the 2-position can be produced by the following method 



RM 
OHC 
(IH) 



oxidation 



t,_N P 



HOOC 

(n-i3) 



wherein each symbol is as defined above. 

[0067] The oxidation of compound (LI I) can be conducted under the same reaction condition as in Method 20. 
[0068] The compound of the present invention can be converted to an acid addition salt by treating the compound 
with an acid (inorganic acid such as hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid and 
the like, or organic acid such as acetic acid, propionic acid, succinic acid, maleic acid, fu marie acid, benzoic acid, citric 
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acid, malic acid, methanesulfonic acid, benzenesutfonic acid and the like) in, where necessary, a suitable solvent 
(water, methanol, ethanol, propanol, isopropyl alcohol, diethyl ether, tetrahydrofuran, dioxane and the like). When the 
obtained compound has a carboxyl group, the compound can be treated with sodium hydroxide, potassium hydroxide, 
calcium hydroxide, aluminum hydroxide, magnesium hydroxide, sodium alcoholate and the like to give the correspond- 

5 ing metal salt, and treated with amine, such as triethylamine and the like, or a dibasic amino acid, such as lysine and 
the like, in, where necessary, a suitable solventto give the corresponding salt. In addition, when crystal of the compound 
of the present invention is anhydride, it can be treated with water, hydrous solvent or other solvent to give a hydrate 
(1 hydrate, 1/2 hydrate, 3/4 hydrate, 1/4 hydrate and the like) or a solvate. Moreover, the compound of the present 
invention can be converted to an N-oxide compound by treating it with an oxidizing agent, such as hydrogen peroxide, 

10 m-chloroperbenzoic acid and the like, according to a conventional method. 

[0069] The compound of the present invention thus obtained can be isolated and purified by a method known in the 
field of organic synthetic chemistry, such as recrystallization, column chromatography and the like. When the obtained 
product is a racemate, it can be resolved into a desired optically active compound by, for example, fractional crystal- 
lization into a salt with an optically active acid or base, or passing through a column packed with an optically active 

15 carrier. These can be also produced by using an optically active starting compound and the like. 

[0070] Because the compound of the present invention and a pharmaceutical ly acceptable salt thereof have been 
clarified to show a superior inhibitory effect on the proliferation of activated lymphocytes, particularly inhibitory effect 
on lymphocyte proliferation dependent on IL-2, IL-4, IL-7, IL-9, IL-13 or IL-15, and inhibit the production of IL-15 as 
well as inflammatory cytokines (IL-1 , IL-6, IL-12, IL-15, IL-18, TNF-a and the like) derived by IL-15, and also inhibit the 

20 phosphorylation of tyrosine kinase represented by JAK1 , JAK3 and the like, which are present in the signal transduction 
path involved in the proliferation of lymphocytes derived by IL-15, they can be used for the prophylaxis or treatment of 
various autoimmune diseases. More particularly, the compound of the present invention and a pharmaceutically ac- 
ceptable salt thereof can be used for the treatment and prophylaxis of the diseases caused by lymphocyte proliferation, 
particularly autoimmune diseases such as rheumatoid arthritis, systemic lupus erythematosus, nephrotic syndrome 

25 lupus, Hashimoto's struma, multiple sclerosis, myasthenia gravis, type I diabetes, type II adult onset type diabetes 
mellitus, uveitis, nephrotic syndrome, steroid-dependent and steroid resistant nephrosis, pustulosis palmoplantaris, 
allergic encephalomyelitis, glomerular nephritis and the like, as well as for infection with pathogenic microorganisms. 
Moreover, they can be used for the treatment of inflammatory, proliferative and superproliferative dermatosis, onset 
on the skin of immunity-mediated diseases, such as psoriasis, psoriatic arthritis, atopic eczema (atopic dermatitis), 

30 contact dermatitis, eczematous dermatitis, seborrheic dermatitis, lichen planus, pemphigus, bullous pemphigoid, epi- 
dermolysis bullosa, urticaria, vascular edema, angitis, erythema, eosinophilic increase of skin, acne, alopecia areata, 
eosinophilic fasciitis and atherosclerosis. The compound of the present invention more specifically prevents epilation, 
forms hair germ and/or produces and grows hair, and can be used for recovery of hair by treating female or male pattern 
alopecia and senile alopecia. 

35 [0071] The compound of the present invention is also applicable to respiratory diseases, such as sarcoidosis, fibroid 
lung, idiopathic interstitial pneumonia and reversible obstructive airway diseases, and to the treatment of symptoms 
such as asthma including bronchial asthma, infantile asthma, allergic asthma, intrinsic asthma, extrinsic asthma and 
dust asthma, particularly chronic and intractable asthma (e.g., late asthma and airway irritation), bronchitis and the 
like. The compound of the present invention can be used for the treatment of liver disorders related to ischemia. It is 
40 also effective for particular eye diseases such as conjunctivitis, keratoconjunctivitis, keratitis, vernal conjunctivitis, Be- 
hcet disease-related uveitis, herpetic keratitis, keratoconus, corneal epithelial degeneration, keratoleukoma, ocular 
pemphigus, Mooren's ulcer, scleritis, Graves' disease, severe intraocular inflammation and the like. 
[0072] The compound of the present invention can be used for the prophylaxis or treatment of mucosal or vascular 
inflammation [e.g., leukotriene B4-mediated disease, gastric ulcer, vascular injury caused by thrombosis and ischemic 
45 disease, ischemic intestinal disease, inflammatory bowel disease (e.g., Crohn's disease and ulcerative colitis), necro- 
tizing enterocolitis] and bowel injury relating to thermal bum. The composition of the present invention can be also 
used for the prophylaxis or treatment of renal diseases such as interstitial nephritis, Goodpasture's syndrome, hemolytic 
uremic syndrome and diabetic nephropathy; nervous disease selected from multiple myositis, Guiliain-Barre syndrome, 
Meniere's disease and radiculopathy; endocrine diseases such as hyperthyroidism and Basedow's disease; hematic 
50 diseases such as pure red cell aplasia, aplastic anemia, hypoplastic anemia, idiopathic thrombocytopenic purpura, 
autoimmune hemolytic anemia, granulocytopenia and anerythroplasia; diseases of bone such as osteoporosis; respi- 
ratory diseases such as sarcoidosis, fibroid lung and idiopathic interstitial pneumonia; dermatosis such as dermato- 
myositis, leukoderma vulgaris, ichthyosis vulgaris, photoallergy sensitivity and skin T-cell lymphoma; circulatory dis- 
eases such as arteriosclerosis, aortitis, polyarteritis nodosa and myocardiopathy; collagen diseases such as sclero- 
us derma, Wegener's granulomatosis and Sjogren's syndrome; adiposis; eosinophilic fasciitis; periodontal disease; ne- 
phrotic syndrome; hemolytic uremic syndrome; and muscular dystrophy. 

[0073] The compound of the present invention is suitable for the prophylaxis or treatment of bowel inflammation/ 
allergy, such as Coeliac disease, proctitis, eosinophilic gastroenteritis, mastocytosis, Crohn's disease and ulcerative 
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colitis; and allergic diseases related to food, which shows symptoms directly unrelated to the gastrointestinal tract, 
such as migraine, rhinitis and eczema. Due to the liver regeneration activity and/or hepatocyte hypertrophy and hy- 
perplasia promoting activity, the compound of the present invention can be used for the prophylaxis or treatment of 
liver diseases such as immunogenic diseases (e.g., chronic autoimmune liver diseases including autoimmune hepatitis, 

5 primary biliary cirrhosis and sclerosing cholangitis), partial hepatic resection, acute liver necrosis (necrosis due to toxin, 
viral hepatitis, shock or oxygen deficiency), viral hepatitis type B, non-A non-B viral hepatitis and cirrhosis. 
[0074] Where the case demands, the compound of the present invention can be also used for the prophylaxis or 
treatment of malignant rheumatoid arthritis, amyloidosis, fulminant hepatitis, Shy-Drager syndrome, pustular psoriasis, 
Behcet's disease, systemic lupus erythematodes, endocrine ophthalmopathy, progressive systemic sclerosis, mixed 

10 connective tissue disease, aortitis syndrome, Wegener's granulomatosis, active chronic hepatitis, Evans syndrome, 
pollinosis, idiopathic hypoparathyroidism, Addison's disease (autoimmune adrenalitis), autoimmune orchitis, autoim- 
mune oophoritis, cold hemagglutinin disease, paroxysmal cold hemoglobinuria, pernicious anemia, adult T cells leuke- 
mia, autoimmune atrophic gastritis, lupoid hepatitis, tubutointerstitial nephritis, membranous nephropathy, amyotrophic 
lateral sclerosis, rheumatic fever, postmyocardial infarction syndrome and sympathetic ophthalmia. 

15 [0075] Where the case demands, the compound of the present invention or a pharmaceutically acceptable salt thereof 
can be used along with other antirheumatic drug (gold compound, penicillamine, bucillamine, lobenzarit, actarit, sala- 
zosulfapyridine and the like), immunosuppressive agent, steroidal drug (prednisolone, methylprednisolone, dexame- 
thasone, hydrocortisone and the like) or nonsteroidal anti-inflammatory drug and the like. The immunosuppressive 
agent is particularly preferably the one selected from azathioprine, cyclophosphamide, methotrexate, brequinar sodi- 

20 urn, deoxyspergualin, mizoribine, 2-morpholinoethyl mycophenolate, cyclosporin, rapamycin, tacrolimus hydrate, leflu- 
nomide, OKT-3, anti TNF-cc antibody, anti IL-6 antibody and FTY720 (EP627406-B1). The nonsteroidal anti-inflamma- 
tory drug is exemplified by aspirin, indomethacin, indomethacin farnesil, diclofenac sodium, alclofenac, amfenac so- 
dium, ibuprofen, ketoprofen, loxoprofen sodium, naproxen, pranoprofen, zaltoprofen, mefenamic acid, flufenamic acid, 
tolufenamic acid, phenylbutazone, ketophenylbutazone, piroxicam, tenoxicam, ampiroxicam and the like. 

25 [0076] As mentioned above, the compound of the present invention and a pharmaceutically acceptable salt thereof 
have a novel action mechanism, which is different from that of existing antirheumatic drugs, immunosuppressive agents, 
steroidal drugs, nonsteroidal anti-inflammatory drugs and the like used tor the treatment of various autoimmune dis- 
eases. Thus, they are expected to show a synergistic action when combined with the above-mentioned existing phar- 
maceutical agents. * 

30 [0077] When the compound of the present invention or a pharmaceutically salt thereof is used as a pharmaceutical 
agent, the inventive compound is admixed with a pharmaceutically acceptable carrier (e.g., excipient, binder, disinte- 
grator, corrective, corrigent, emulsifier, diluent, solubilizer and the like) to give a pharmaceutical composition or phar- 
maceutical preparation, which is formulated into tablet, pill, capsule, granule, dispersion, syrup, emulsion, elixir, sus- 
pension, solution, injection, infusion, eye drop, eye ointment, suppository, ointment, lotion and the like and administered 

35 orally or parenterally. 

[0078] A pharmaceutical composition can be formulated according to a typical method. In the present specification, 
the "parenteral" includes subcutaneous injection, intravenous injection, intramuscular injection, intraperitoneal injec- 
tion, drip, instillation and the like. A preparation for injection such as sterile aqueous suspension for injection and oily 
suspension for injection can be prepared according to the method known in this field using a suitable dispersing agent, 

to moisturizing agent or suspending agent. The sterile preparation for injection may be a sterile injectable solution or 
suspension in a nontoxic, parenterally administrate diluent or solvent such as an aqueous solution and the like. Ex- 
amples of usable vehicle and solvent include water, Ringer solution, isotonic brine and the (ike. It is also possible to 
use sterile nonvolatile oil as a typical solvent or suspending solvent. Any nonvolatile oil or fatty acid can be used for 
this end, which may be natural, synthetic or semi-synthetic fatty oil or fatty acid, or natural, synthetic or semi-synthetic 

45 mono, di or triglycerides. When an injection is prepared, a suitable suspending agent, nonionic surfactant, solubilizer 
and the like may be combined as necessary. Suppositories for intrarectal administration can be produced by admixing 
a drug with a suitable nonirritative excipient, such as cocoa butter and polyethylene glycols, and the like that are solid 
at normal temperature but become liquid at the temperature in the intestine and melt in rectum to release the drug. 
The solid dosage form for oral administration includes the above-mentioned powder, granule, tablet, pill, capsule and 

50 the like. In such a dosage form, the active ingredient compound can contain at least one additive such as sucrose, 
lactose, cellulose sugar, mannitol, maititol, dextran, starches, agar, arginates, chitins, chitosans, pectines, tragacanth, 
gum arabic, gelatins, collagens, casein, albumin, synthetic or semi-synthetic polymers and glycerides. Such dosage 
product can generally contain other additives such as inert diluent, lubricants such as magnesium stearate, preserv- 
atives such as parabens, sorbins and the like, antioxidant such as ascorbic acid, a-tocopherol, cysteine and the like, 

55 disintegrators, binders, thickeners, buffer agent, sweetener, flavors, perfumes and the like. Tablets and pills may be 
further enteric-coated. A liquid agent for oral administration may be those approved as medicines, such as emulsion, 
syrup, elixir, suspension, solution and the like, which may contain an inert diluent generally used in this field, such as 
water and the like. When preparing an eye drop, an aqueous liquid or aqueous solution, particularly a sterile injectable 
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aqueous solution is used. Such liquid for instillation may contain various additives as appropriate, such as buffer, 
isotonicity agent, solubilizer, preservative, thickener, chelating agent, pH adjusting agent, flavor and the like. When an 
ointment is prepared, an oleaginous base, an emulsion base, a water-soluble base, a suspension base and the like 
are used, and a dissolution/absorption accelerator can be also added as appropriate. When a lotion is prepared, the 
5 compound is dispersed in a liquid medium or partially dissolved therein and admixed with emulsifier, dissolution/ab- 
sorption accelerator, thickener and stabilizer as appropriate. 

[0079] Moreover, by combining the compound of the formula (I) of the present invention or a pharmaceutically ac- 
ceptable salt thereof with one or more pharmaceutical agents selected from an antirheumatic drug, an immunosup- 
pressive agent, a steroidal drug and a nonsteroidal anti-inflammatory drug, a superior therapeutic effect can be ex- 

10 pected. As used herein, by the "combination" is meant a combination composition of the compound of the present 
invention or a pharmaceutically acceptable salt thereof, with one or more pharmaceutical agents selected from an 
antirheumatic drug, an immunosuppressive agent, a steroidal drug and a nonsteroidal anti-inflammatory drug, and the 
use as an enhancer of the effect of one or more pharmaceutical agents selected from an antirheumatic drug, an im- 
munosuppressive agent, a steroidal drug and a nonsteroidal anti-inflammatory drug, which enchancer contains the 

15 compound of the present invention or a pharmaceutically acceptable salt thereof. It also includes simultaneous or time 
interval use of two or more active ingredient compounds upon mixing or without mixing, as well as use upon combination 
and the combination. The medicine of the present invention characterized by the combination of the above-mentioned 
compound of the formula (I) or a pharmaceutically acceptable salt thereof with one or more pharmaceutical agents 
selected from an antirheumatic drug, an inmunosuppressive agent, a steroidal drug and a nonsteroidal anti-inflamma- 

20 tory drug is free of any particular limitation as long as the compound of the formula (I) of the present invention or a 
pharmaceutically acceptable salt thereof is combined with one or more pharmaceutical agents selected from an 
antirheumatic drug, an immunosuppressive agent, a steroidal drug and a nonsteroidal anti-inflammatory drug. For 
example, (A) a compound of the formula (I) or a pharmaceutically acceptable salt thereof, and (B) one or more phar- 
maceutical agents selected from an antirheumatic drug, an immunosuppressive agent, a steroidal drug and a nons- 

25 teroidal anti-inflammatory drug may be set to give a preparation for general administration, or they may be admixed in 
advance to give a composition. The combination medicine of the present invention may be obtained by, for example, 
mixing a compound of the formula (I) or a pharmaceutically acceptable salt thereof and one or more pharmaceutical 
agents selected from an antirheumatic drug, an immunosuppressive agent, a steroidal drug and a nonsteroidal anti- 
inflammatory drug according to a known production method for producing a pharmaceutical preparation, while using 

30 a pharmaceutically acceptable diluent, excipient and the like, to give a single preparation. Alternatively, they may be 
respectively prepared into a preparation using a pharmaceutically acceptable diluent, excipient and the like on demand, 
or into a combined preparation (set, kit, pack) containing respective agents prepared separately in one container. For 
example, the combination medicine of the present invention may be (1) a combination preparation wherein a prepa- 
ration, which may be independent or in combination, containing a compound of the formula (I) or a pharmaceutically 

35 acceptable salt thereof, and one or more pharmaceutical agents selected from an antirheumatic drug, an immunosup- 
pressive agent, a steroidal drug and a nonsteroidal anti-inflammatory drug are packaged, or (2) a composition con- 
taining a compound of the formula (I) or a pharmaceutically acceptable salt thereof and one or more pharmaceutical 
agents selected from an antirheumatic drug, an immunosuppressive agent, a steroidal drug and a nonsteroidal anti- 
inflammatory drug. 

40 [0080] The administration route of the combination medicine of the present invention is the same as the administration 
route of the above-mentioned medicine containing the compound of the present invention, which may be an oral ad- 
ministration or parenteral administration and determined in consideration of concrete target disease site and the like. 
When the compound of the present invention or a pharmaceutically acceptable salt thereof and one or more pharma- 
ceutical agents selected from an antirheumatic drug, an immunosuppressive agent, a steroidal drug and a nonsteroidal 

45 anti-inflammatory drug are prepared separately, these may be administered separately, simultaneously or at time in- 
tervals to a single subject via the same route or different routes. When the combination medicine of the present invention 
is administered, the compound of the present invention or a pharmaceutically acceptable salt thereof, and one or more 
pharmaceutical agents selected from an antirheumatic drug, an inmunosuppressive agent, a steroidal drug and a 
nonsteroidal anti-inflammatory drug are each prepared by the above-mentioned conventional method and used for 

50 administration. 

[0081] When the compound of the present invention or a pharmaceutically acceptable salt thereof is used as a 
medicine or a combination medicine, the dose is determined in consideration of the age, body weight, general health 
condition, sex, diet, administration time, administration method, clearance rate, combination of drugs, level of disease 
for which the patient is under treatment and other factors. 
55 [0082] The compound of the present invention and pharmaceutically acceptable salts thereof are low toxic and can 
be used safely. When the compound or a pharmaceutically acceptable salt thereof is used alone, the daily dose varies 
depending on the conditions and body weight of patients, the kind of the compound, administration route and the like. 
In the case of parenteral use, it is about 0.01-100 mg/person/day, preferably 0.01-50 mg/person/day for subcutaneous 
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injection, Intravenous injection, intramuscular injection and intrarectal injection, and in case of oral use, it is about 
0.01-1000 mg/person/day, preferably 0.01-500 mg/person/day. 

[0083] When the compound of the present invention or a pharmaceutical ly acceptable salt thereof is used as a 
combination medicine, the daily dose varies depending on the condition and body weight of patients, the kind of the 
compound, administration route and the like. For example, it is administered parenterally in a dose of about 0.01-100 
mg/person/day, preferably 0.01-10 mg/person/day, subcutaneously, intravenously, intramuscularly or intrarectally, or 
orally in a dose of about 0.01-1000 mg/person/day, preferably 0.01-100 mg/person/day. When an antirheumatic drug, 
an immunosuppressive agent, a steroidal drug or a nonsteroidal anti-inflammatory drug is used as a combination 
medicine, the daily dose varies depending on the condition and body weight of patients, the kind of the compound, 
administration route and the like. For example, it is administered parenterally in a dose of about 0.001-500 mg/person/ 
day, preferably 0.001-50 mg/person/day, subcutaneously, intravenously, intramuscularly or intrarectally, or orally in a 
dose of about 0.001-5000 mg/person/day, preferably 0.001-500 mg/person/day. 

Best Mode of Embodiment of the Invention 

[0084] "me present invention is explained in more detail in the following by way of Starting Material Synthesis Ex- 
amples, Examples, Formulation Example and Experimental Examples that do not limit the present invention in any 
way. In the Examples, Me means methyl, Et means ethyl, iPr means isopropyl, tBu means tert-butyl, TBDMS means 
tert-butyldimethylsilyl and DMF means dimethylformamide. 

Starting Material Synthesis Example 1: 

[0085] 1 -(4-Ruorophenyl)-5-methy1pyrazole-4-carboxyiic acid 



[0086] 4-Fluorophenylhydrazine (15.5 g) and ethyl 2-ethoxymethyleneacetoacetate (22.9 g) synthesized according 
to the method described In J. Chem. Soc. Perkin trans. I, p.1875, 1988 were stirred in ethanol (200ml) at a refluxing 
temperature for 2 h. After the evaporation of the solvent, the residue was recrystallized from a mixed solvent of ethyl 
acetate-n-hexane to give ethyl 1-(4-fluorophenyl)-5-methylpyrazole-4-carboxylate (17.7 g), melting point: 48-49 p C. 
[0087] Then, ethyl 1-(4-fluorophenyl)-5-methylpyrazole-4-carboxylate (17.7 g) and sodium hydroxide (3.5 g) were 
added to a mixed solvent of ethanol (80 ml)-water (80 ml), and the mixture was stirred at a refluxing temperature for 
2 h. After the reaction, ethanol was evaporated and dilute hydrochloric acid was added. The mixture was extracted 
with ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate, and the solvent was evaporated. 
The residue was recrystallized from ethyl acetate to give the title compound (12.3 g), melting point: 165-166*0. 

Starting Material Synthesis Example 2: 

[0088] 1 -Pheny1-5-methy1pyrazole-4-carboxylic acid 





[0089] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1, except that 
phenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 11 8°C. 
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Starting Material Synthesis Example 3: 



[0090] 1-(4-Methylphenyl)-5-methylpyrazole-4-carboxylic acid 




.OH 



[0091] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1, except that 
4-methylphenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 
203°C. 

Starting Material Synthesis Example 4: 

[0092] 1 -(2 f 4-Difluorophenyl)-5-methylpyrazole-4-carboxylic acid 



[0093] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1, except that 
2,4-difluorophenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting 
point: 183-184°C. 

Starting Material Synthesis Example 5: 

[0094] 1 -(2-Chlorc-5-trifluoromethylphenyl)-6-methylpyrazole-4-carboxy lie acid 



[0095] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1, except that 
2-chloro-5-trifluoromethylphenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was ob- 
tained, melting point: 124-125°C. 

Starling Material Synthesis Example 6: 

[0096] 1-(4-Methoxyphenyl)-5 methylpyrazole-4-carboxylic acid 



F 




CI 
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MeO 



' o 



,OH 



[0097] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1, except that 
4-methoxyphenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting 
point: 213-214°C. 

Starting Material Synthesis Example 7: 

[0098] 1-(3-Trifluoromethylphenyl)-5-methylpyrazole-4-carboxyllcacid 



[0099] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1, except that 
3-trifluoromethylphenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melt- 
ing point: 153-154°C. 

Starting Material Synthesis Example 8: 

[0100] 1-(4-Chlorophenyl)-5-methylpyrazole-4-carboxylic acid 



[0101] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1, except that 
4-chlorophenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 
199-200°C. 

Starting Material Synthesis Example 9: 

[01 02] 1 ,5-Dimethylpyrazole-4-cart)oxylic acid 



[0103] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1, except that 
methylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 230°C 
(decomposition). 





o 
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Starting Material Synthesis Example 10: 
[0104] 5-Methylpyrazole-4-carboxylic acid 
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HN 




.OH 



[0105] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1, except that 
hydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 22yC. 

Starting Material Synthesis Example 11: 

[01 06] 1 -Cyclohexyl-5-methyipyrazole-4-cartx)xyIic acid 



[0107] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1, except that 
cyclohexylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 
153-154°C. 

Starting Material Synthesis Example 12: 



[0109] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1, except that 
fert-butylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 
213-214°C. 

Starting Material Synthesis Example 13: 

[01 10] 1 -(2-Hydroxyethyl)-5-methylpyrazole-4-carboxylic acid 




[01 08] 1 -tert-Butyl-5-methylpyrazole-4-carboxylic acid 
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[0111] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1, except that 
2-hydroxyethylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 
203°C. 

Starting Material Synthesis Example 14: 

[01 1 2] 1 -(2,2,2-Trif!uoroethyl)-5-methylpyrazole-4-carboxylic acid 



[01 13] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1, except that 
(2,2,2-trifluoroethyl)hydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting 
point: 188-190°C. 

Starting Material Synthesis Example 15: 

[01 14] 1-(4-Fluorophenyi)-3-methylpyrazole-4-carboxylic acid 

(1) Ethyl 5-amino-1-(4-fIuorophenyl)-3-methylpyrazole-4-carboxylate 



4-Fluorophenylhydrazine (25 g) and ethyl 2-cyano-3-ethoxy-3-methylacrylate (32 g) were stirred in ethanol 
(130 ml) at a refluxing temperature for 3 h. The solvent was evaporated and diisopropyl ether was added to the 
residue to allow crystallization. The crystals were recrystaliized from a mixed solvent of ethyl acetate-n-hexane to 
give the title compound (10.7 g), melting point: 129-131°C. 
(2) Ethyl 1-(4-fIuorophenyl)-3-methylpyrazole-4-carboxylate 



To a tetrahydrofuran solution (50 ml) containing ethyl 5-amino-1-(4-fluorophenyl)-3-methy1pyrazole-4-carbox- 
ylate (10.5 g) was added isoamyl nitrite (14 g) and the mixture was stirred at a refluxing temperature for 2 h. The 
mixture was treated with aqueous potassium carbonate solution and extracted with ethyl acetate. The organic 
layer was dried over anhydrous magnesium sulfate and the solvent was evaporated under reduced pressure, n- 
Hexane was added to the obtained-residue to allow crystallization. The crystals were recrystaliized from a mixed 
solvent of ethyl acetate-n-hexane to give the title compound (7.8 g), melting point: 103-104°C. 
(3) 1-(4-Fluorophenyl)-3-methy1pyrazole-4-carboxytic acid 






o 
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OH 



To a mixed solvent of ethanol (40 ml) and water (40 ml) were added ethyl 1 -(4-fluorophenyl)-3-methylpyrazole- 
4-carboxylate (8.5 g) and sodium hydroxide (1.66 g) f and the mixture was stirred at a refiuxing temperature for 2 
h. After the reaction, ethanol was evaporated and to the residue was added dilute hydrochloric acid. The obtained 
solid was recrystallized from aqueous methanol solution to give the title compound, melting point: 194-195°C. 

Starting Material Synthesis Example 16: 

[0115] 1 -Phenyl-3-methylpyrazole-4-carboxylic acid 



[0116] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 15, except that 
phenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 
194-195°C. 

Starting Material Synthesis Example 17: 

[0117] 1-(2,4-Difluorophenyl)-3-methylpyrazole-4-carboxylicacid 



[01 1 8] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 5, except that 
2,4-difluorophenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting 
point: 245-247°C. 

Starting Material Synthesis Example 18: 

[0119] 1 -(4-Methoxyphenyl)-3-methylpyrazole-4-carboxylic acid 




o 




F 



O 
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[0120] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 15, except that 
4-methoxyphenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting 
point: 176-178°C. 

Starting Material Synthesis Example 19: 

[0121] 1-(2-Chloro-5-trifluoromethylphenyl)^^ethylpyrazole-4^rboxylicacid 



[0122] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 15, except that 
2-chloro-5-trifluoromethylphenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was ob- 
tained, melting point: 206-208°C. 

Starting Material Synthesis Example 20: 

[0123] 1-(3-Trifluoromethylphenyl)-3-methylpyrazole-4-carboxylicacid 



[0124] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 15, except that 
3-trifluoromethylphenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melt- 
ing point: 166-1 68°C. 

Starting Material Synthesis Example 21: 
[01 25] 1 ,3-Dimethylpyrazole-4-carboxylic acid 



[0126] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 15, except that 
methythydrazine was used instead of 4-fluorophenyihydrazine, the title compound was obtained, melting point: 
191-192°C. 

Starting Material Synthesis Example 22: 

[0127] 1-(4-Fluorophenyl)pyrazole-4-carboxyIic acid 

(1) Ethyl 5-amino-1-{4-fluorophenyl)pyrazole-4-carboxylate 
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.OEt 



4-Fluorophenylhydrazine (20 g) and ethyl 2-cyano-3-ethoxyacrylate (26.7 g) were added to ethanol (200 ml), 
and the mixture was stirred at a refluxing temperature for 1 h. After cooling, the precipitated crystals were recrys- 
tallized from aqueous ethanol solution to give the title compound (38.9 g), melting point: 154-159*0. 
(2) Ethyl 1-(4-fluorophenyl)pyrazole-4-carboxylate 



Ethyl 5-amino-1-(4-fluorophenyl)pyrazole-4-carboxylate (15 g) was dissolved in tetrahydrofuran (150 ml) and 
isoamyl nitrite (21.2 g) was added. The mixture was stirred at a refluxing temperature for 2 h. After cooling, the 
precipitated crystals were recrystallized from a mixed solvent of ethyl acetate-n-hexane to give the title compound 
(10.6 g). 

1H-NMR(270MHZ, CDCI3) 8(ppm):1 .37(3H, dd, J=6.6, 7.3Hz), 4.33(2H f dd, J=6.6, 7.3Hz),7.14-7.19(2H, m). 
7;63-7.70(2H, m), 8.01(1H, s), 8.34(1H, s) < 
(3) 1 -(4-Fluorophenyl)pyrazole-4-carboxylic acid i 



Ethyl 1-(4-fluorophenyl)pyrazole-4-carboxylate (10.6 g) was dissolved in a mixed solvent of ethanol (80 ml) 
and water (80 ml), and sodium hydroxide (2.2 g) was added. The mixture was stirred at a refluxing temperature 
for 30 min. After evaporation of ethanol, dilute hydrochloric acid was added to the residue. The obtained solid was 
recrystallized from aqueous methanol solution to give the title compound (8.9 g), meiting point: 244-247°C. 

Starting Material Synthesis Example 23: 

[01 28] 1 -(2,2 f 2-Trifluoroethyl)pyrazole-4-carboxylic acid 



[0129] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 22, except that 
2,2,2-trifluoroethylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting 
point: 160-162°C. 





0 
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Starting Material Synthesis Example 24: 



[01 30] Pyrazole-4-carboxylic acid 



HN 




.OH 



[0131] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 22, except that 
hydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 227-228PC. 

Starting Material Synthesis Example 25: 

[0132] 5-Chloro-1-(4-fluorophenyl)pyrazole-4-carboxylic acid 



[0133] Ethyl 5-arhino-1-(4-fluorophenyl)pyrazole-4-carboxylate (5.4 g) was dissolved in 12N hydrochloric acid, and 
aqueous solution (10 ml) containing sodium nitrite (4.5 g) was added dropwise thereto under ice-cooling, which was 
followed by stirring for 2 h. An aqueous solution (10 ml) containing copper(l) chloride (10.7 g) was added and the 
mixture was stirred for 30 min. The mixture was warmed to room temperature and stirred further for 2 h. Solid was 
filtered off with Celite and ethyl acetate was added to the filtrate to separate the organic layer. The organic layer was 
washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated 
under reduced pressure. n-Hexane was added to the obtained residue to allow crystallization. The crystals were re- 
crystallized from a mixed solvent of ethyl acetate-n-hexane to give ethyl 5-chloro-1-(4-fluorophenyl)pyrazole-4-carbox- 
ylate (3.5 g), melting point: 70-72°C. 

[0134] Ethyl 5-chloro-1-(4-fluorophenyl)pyrazole-4-carboxylate (3.5 g) was dissolved in a mixed solvent of ethanol 
(30 ml) and water (30 ml). Sodium hydroxide (0.62 g) was added and the mixture was stirred at a refluxing temperature 
for 30 min. Ethanol was evaporated and dilute hydrochloric acid was added. The obtained solid was recrystallized from 
an aqueous methanol solution to give the title compound (2.9 g), melting point: 230-231°C. 

Starting Material Synthesis Example 26: 

[0135] Ethyl 1-(4-fluorophenyl)-5-hydroxypyrazole-4-carboxyiate 



[01 36] To ethanol (30 ml) were added 4-fluorophenylhydrazine (7.75 g) and ethyl ethoxymethylenemalonate (2.5 g), 
and the mixture was refiuxed for 3 h. The solvent was evaporated under reduced pressure and diisopropyl ether was 
added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate- 
diisopropyl ether to give the title compound (2.5 g), melting point: 127-128°C. 




C! 



O 
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Starting Material Synthesis Example 27: 

[01 37] 1 -(4-Fluorophenyl)-3,5-dimethy lpyrazole-4-carboxylic acid 




OH 



[0138] 4-Fluorophenylhydrazine (7.75 g) and ethyl diacetoacetate (10.6 g) were added to ethanol (30 ml) and the 
mixture was refluxed for 3 h. The solvent was evaporated under reduced pressure and diisopropyl ether was added 
to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-diisopropyl 
ether to give ethyl 1-(4-fluorophenyl)-3,5-dimethylpyrazole-4-carboxylate (15.5 g), melting point: 59-60°C. 
[0139] Then, ethyl 1-(4-fluorophenyl)-3,5-dimethylpyrazole-4-carboxylate (15.5 g) was dissolved in a mixed solvent 
of ethanol (30 ml) and water (30 ml). Sodium hydroxide (2.75 g) was added and the mixture was stirred at a refluxing 
temperature for 30 min. After evaporation of ethanol, dilute hydrochloric acid was added to the residue. The obtained 
solid was recrystallized from aqueous methanol solution to give the title compound (11.5 g), melting point 219-220°C. 

Starting Material Synthesis Example 28: 

[0140] Ethyl 1-(4-fluorophenyl)-3-methylpyrazole-5-carboxylate and ethyl 1-(4-fluorophenyl)-5-methylpyrazole- 
3-carboxylate 



[0141] To ethanol (30 ml) were added 4-fluorophenylhydrazine (5 g) and ethyl 2,4-dioxovalerate (10.6 g) and the 
mixture was refluxed for 3 h. The solvent was evaporated under reduced pressure and the obtained residue was purified 
by silica gel column chromatography (mobile phase: chloroform) to give ethyl 1-(4-fluorophenyl)-3-methylpyrazole- 
5-carboxylate (2 g) and ethyl 1-(4-fluorophenyl)-5-methylpyrazole-3-carboxylate (3 g). 

Ethyl 1- (4-fluorophenyl) -3-methylpyrazole-5-carboxylate: 

1 H-NMR(270MHz f CDCI3) 6(ppm) :1 .37(3H,t,J=7.3Hz), 2.34(3H, s), 4.22(2H, q, J=7.3Hz), 6.80(1H, s), 7.08-7.14 
(2H, m), 7.35-7.40(2H r m) 

Ethyl 1-(4-fluorophenyl)-5-methylpyrazole-3-carboxylate: 

1 H-NMR(270MHz, CDCI 3 ) S(ppm):1.39(3H, dd, J=6.6, 7.3Hz), 2.30(3H, s), 4.41(2H, dd, J=6.6, 7.3Hz), 6.73(1H, 
s), 7.13-7.19(2H, m), 7.41-7.46(2H, m) 

Starting Material Synthesis Example 29: 

[0142] 1 -(4-Fluorophenyl)-3-methylpyrazole-5-carboxylic acid 
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[0143] Ethyl 1-(4-fluorophenyl}-3-methylpyrazole-5-carboxylate (2 g) was dissolved in a mixed solvent of ethanol (10 
ml) and water (10 ml) and sodium hydroxide (0.4 g) was added. The mixture was stirred at a refluxing temperature for 
30 min. Ethanol was evaporated and to the residue was added dilute hydrochloric acid. The obtained solid was recrys- 
tallized from aqueous methanol solution to give the title compound (1 .4 g), melting point: 188°C. 

Starting Material Synthesis Example 30: 

[0144] 1 -(4-Fluorophenyl)-5-methylpyrazole-3-carboxylic acid 



0 




[0145] Ethyl 1-(4-fluorophenyl)-5-methylpyrazole-3-carboxylate (3 g) was dissolved in a mixed solvent of ethanol (15 
ml) and water (15 ml) and sodium hydroxide (0.6 g) was added. The mixture was stirred at a refluxing temperature for 
30 min. Ethanol was evaporated and to the residue was added dilute hydrochloric acid. The obtained solid was recrys- 
tallized from aqueous methanol solution to give the title compound (2.1 g), melting point: 177°C. 

Starting Material Synthesis Example 31 : 

[0146] Methyl 1-methyl-3-phenylpyrazole-5-carboxylate and methyl 1-methyl-5-phenylpyrazole-3-carboxylate 




N-N N-N 

\ / 



[0147] Methyl 4-phenyl-2, 4-dioxobutanoate (10 g) obtained by acetophenone and dimethyl oxalate as starting ma- 
terials and methylhydrazine were reacted in ethanol (60 ml) at a refluxing temperature for 1 h. The solvent was evap- 
orated under reduced pressure, and the obtained residue was purified by silica gel column chromatography (mobile 
phase: dichloromethane) to give methyl 1-methyi-3-phenylpyrazole-5-carboxyiate (3.0 g) and methyl 1-methyl-5-phe- 
nylpyrazole-3-carboxylate (3.6 g). 
Methyl 1-methyl-3-phenylpyrazole-5-carboxylate: 
melting point: 54-56°C 

Methyl 1-methyl-5-phenylpyrazole-3-carboxylate: 

1 H-NMR(270MHz, CDCI 3 ) 5(ppm):3.93(3H, s), 3.94(3H, s). 6.84(1H, s) f 7.33-7.48(5H, m) 

Starting Material Synthesis Example 32: 

[0148] 1-Methyl-3-phenylpyrazole-5-carboxylic acid 
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[0149] Methyl 1-methyl-3-pheny!pyrazo!e-5-carboxylate (3 g) was dissolved in a mixed solvent of ethanol (20 ml) 
and water (20 ml) and sodium hydroxide (0.7 g) was added. The mixture was stirred at a refluxing temperature for 30 
min. Ethanol was evaporated and to the residue was added dilute hydrochloric acid. The obtained solid was recrystal- 
lized from aqueous methanol solution to give the title compound (0.8 g), melting point: 189*0. 

Starting Material Compound 33: 

[01 50] 1 -Methyl-5-phenylpyrazoie-3-carboxylic acid 




N-N 

/ 



[0151] Methyl 1-methyl-5-phenylpyrazole-3-carboxylate (3.6 g) was dissolved in a mixed solvent of ethanol (20 ml) 
and water (20 ml) and sodium hydroxide (0.8 g) was added. The mixture was stirred at a refluxing temperature for 30 
min. Ethanol was evaporated and to the residue was added dilute hydrochloric acid. The obtained solid was recrystal- 
lized from aqueous methanol solution to give the title compound (2.2 g), melting point: 149-150°C. 

Starting Material Synthesis Example 34: 

[0152] 1-(4-Fluoropheny1)pyrrole-2-carboxylic acid and 1-(4-fluorophenyl)pyixole-3-carboxylic acid 




(1) 4-Fluoroaniline (100 g) and 2,5-dimethoxytetrahydrofuran (124.9 g) were added to acetic acid (500 ml) and the 
mixture was stirred at a refluxing temperature for 1 h. After cooling to room temperature, the reaction mixture was 
added to water (2.5 Liters) and the mixture was stirred further for 30 min. The precipitated crystals were recrys- 
tallized from a mixed solvent of methanol-acetone (ratio=2:1) to give 1-(4-fluorophenyl)pyrrole (156 g), melting 
point: 57-58°C. 

(2) Phosphorus oxychloride (96.5 g) was added dropwise under ice-cooling to dimethylformamide (600 ml) con- 
taining 1-(4-fluoropheny1)pyrrole (101 g) over 1 h, and the mixture was stirred for 2 h and at room temperature for 
one day. The reaction mixture was added to 3 Liters of aqueous solution containing potassium carbonate (130 g) 
and extracted with ethyl acetate. The organic layer was washed with saturated brine, dried over anhydrous mag- 
nesium sulfate and the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the residue 
to allow crystallization. The crystals were recrystallized from a mixed solvent of toluene-diisopropyl ether (ratio=1 : 
10) to give 1-(4-fluorophenyl)-2-f6rmylpyrrole (43 g), melting point: 82-83°C. 

(3) Potassium permanganate (30.1 g) and sodium hydroxide (15.3 g) were added to a solution of dimethylforma- 
mide (380 ml) and pyridine (300 ml), and 1-(4-fluorophenyl)-2-formylpyrrole (30 g) was further added thereto under 
ice-cooling with stirring. The mixture was warmed to room temperature and stirred further for 3 h. The reaction 
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mixture was filtrated and the filtrate was neutralized with hydrochloric acid. The precipitated crystals were recrys- 
tallized from hydrous ethanol to give 1-(4-fluorophenyl)pyrrole-2-carboxylic acid (20 g), melting point 195-196°C. 
(4) Trifluoromethanesulfonic acid (127 ml) was added dropwise to a dichloroethane solution (680 ml) containing 
1-(4-fluorophenyl)-2-formy!pyrrole (68 g) at room temperature, and the mixture was stirred at a refluxing temper- 
5 ature for 5 h. After cooling to room temperature, the reaction mixture was poured into aqueous potassium carbonate 

solution and extracted with chloroform. The organic layer was washed with saturated brine and dried over anhy- 
drous magnesium sulfate, after which the solvent was evaporated under reduced pressure. The obtained residue 
was purified by column chromatography (mobile phase: methylene chloride) to give 1-(4-fluorophenyl)-3-formylpyr- 
role (13 g). 

10 (5) Potassium permanganate (13 g) and sodium hydroxide (6.6 g) were added to a solution of dimethytformamide 

(150 ml) and pyridine (130 ml), and 1-(4-fluorophenyl)-3-formylpyrrole (30 g) was added thereto under ice-cooling 
with stirring. The mixture was warmed to room temperature and stirred further for 3 h. The reaction mixture was 
filtrated and the filtrate was neutralized with hydrochloric acid. The precipitated crystals were recrystallized from 
hydrous ethanol to give 1-(4-fluorophenyl) pyrrole-3-carboxylic acid (9.2 g), melting point 204-205*0. 

15 

Starting Material Synthesis Example 35: 
[01 53] 2-Chloro-5-nitrobenzonitrile 

20 




[01 54] 2-Chloro-5-nitrobenzoic acid (500 g) was added to a mixed solvent of dimethylformamide (500 ml) and toluene 
(1 .5 Liters). Thionyl chloride (217 ml) was added thereto at room temperature with stirring and the mixture was stirred 
30 at a refluxing temperature for 3 h. The reaction mixture was then ice-cooled and added dropwise to 28% aqueous 
ammonia (750 ml). The mixture was stirred further for 1 h. The precipitated crystals were collected by filtration, and 
the crystals were recrystallized from hydrous ethanol to give 2-chloro-5-nitrobenzamide (346 g), melting point: 
177-179°C. 

[0155] Further, 2-chloro-5-nitrobenzamide (100 g) was added to dimethylformamide (240 ml) and pyridine (100 ml). 
35 To the mixture was dropwise added benzenesulfonyl chloride at room temperature with stirring, and the mixture was 
stirred at 145°C for 3 h. The reaction mixture was ice-cooled, and water (240 ml) was added thereto. The precipitated 
crystals were recrystallized from hydrous ethanol to give 2-chloro-5-nitrobenzonitrile (81 .3 g), melting point: 1 08-11 0°C. 

Starting Material Synthesis Example 36: 

40 

[01 56] 5-Amino-2-neopentyloxybenzonitriie 



45 




50 

[0157] To dimethylformamide solution (364 ml) containing 2-chloro-5-nitrobenzonitrile (91 g) and neopentyl alcohol 
(52 g) was added sodium hydride (60% content, 27.8 g) under ice-cooling and the mixture was stirred for 1 h. The 
reaction mixture was poured into water and extracted with toluene. The organic layer was washed with saturated brine 
55 and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. Diiso- 
propyl ether was added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of 
ethyl acetate-n-hexane to give 5-nitro-2-neopentyloxybenzonitrile (105 g), melting point 90-91°C. 
[01 58] Subsequently, Ammonium chloride (1 0 g) and iron powder (75 g) > were added to a mixed solvent of water 
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(286 ml) and ethanol (753 ml), and the mixture was heated to 65°C. Then, 5-nitro-2-neopentyloxybenzonltrile (80.5 g) 
was added in parts over 20 min and the mixture was stirred at a refluxing temperature for 30 min. After ice-cooling, 
the reaction mixture was filtrated and the solvent was evaporated under reduced pressure. To the residue was added 
aqueous sodium hydroxide solution and the mixture was extracted with toluene. The organic layer was washed with 
saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pres- 
sure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from a mixed 
solvent of ethyl acetate-n-hexane to give the title compound (70 g), melting point: 55-56?C. 

Starting Material Synthesis Example 37: 

[01 59] 3-Bromc-4-neopentyloxyaniline 



[0160] To dimethylformamide solution (78 ml) containing 4-chloronitrobenzene (15.7 g) and neopentyl alcohol (10.6 
g) was added by portions sodium hydride (60% content, 4.8 g) under ice-cooling. The mixture was stirred under ice- 
cooling for 1 h. The mixture was warmed to room temperature and stirred further for 1 h. The reaction mixture was 
poured into water and extracted with toluene. The organic layer was washed with saturated brine and dried over an- 
hydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. The obtained oily sub- 
stance was distilled under reduced pressure to give 4-neopentyloxynitrobenzene (69 g) f boiling point: 120-125°C/0.1 
mmHg. 

[0161] Subsequently, a catalytic amount of potassium iodide was added to 4-neopentyloxynitrobenzene (69 g), and 
bromine (66 g) was added dropwise at 60°C. The mixture was stirred for 5 h. The reaction mixture was poured into 
water and extracted with toluene. The organic layer was washed with aqueous sodium sulfite solution, dried over 
anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. The residue was 
recrystallized from n-hexane to give 3-bromc-4-neopentyloxynitrobenzene (80 g), melting point: 86-88PC. 
[0162] Furthermore, ammonium chloride (10 g) and iron powder (75 g) were added to a mixed solvent of water (286 
ml) and ethanol (753 ml), and the mixture was heated to 65°C. 3-Bromc-4-neopentyloxynitrobenzene (80 g) was added 
in parts over 20 min and the mixture was stirred at a refluxing temperature for 30 min. The reaction mixture was ice- 
cooled and filtrated. The solvent was evaporated under reduced pressure. To the residue was added sodium hydroxide 
and the mixture was extracted with toluene. The organic layer was washed with saturated brine and dried over anhy- 
drous sodium sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl ether was added 
to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-n-hexane 
to give the title compound (70 g), melting point: 45°C. 

Starting Material Synthesis Example 38: 

[0163] Ethyl N-(3-cyanc-4-neopentyloxyphenyl)glycine 



[0164] To a tetrahydrofuran solution (90 ml) containing 5-aminc-2-neopentyloxybenzonitri!e (30 g) and triethylamine 
(17.7 g) was added ferr-butoxycarboxylic anhydride (35.2 g) under ice-cooling. The mixture was warmed to room 
temperature and stirred further for 4 h. The reaction mixture was poured into aqueous potassium carbonate solution 
and extracted with chloroform. The organic layer was washed with saturated brine and dried over anhydrous sodium 
sulfate, after which the solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow 
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crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-n-hexane to give N- (3-cyano- 
4-neopentyloxyphenyl) -tert-butoxycarboxamide (24.5 g), melting point: 169-170°C. 

[01 65] To dimethylformamide solution (240 ml) containing N-(3-cyano-4*neopentyloxyphenyl)4ert-butoxycarboxan> 
ide (24.5 g) was added sodium hydride (60% content, 1.15 g) under ice-cooling and the mixture was stirred for 30 min. 
The mixture was warmed to room temperature and stirred further for 1 h. The reaction mixture was ice-cooled and 
ethyl bromoacetate (24.5 g) was added, which was followed by stirring for 1 h. The reaction mixture was poured into 
water and extracted with ethyl acetate. The organic layer was washed with 0.1 N hydrochloric acid and saturated brine, 
and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. The 
residue was purified by silica gel column chromatography (mobile phase: chloroform) to give ethyl N-fert-butoxycarb- 
onyl-N-(3-cyano-4-neopentyloxyphenyl)glycine (36.5 g) as an oily substance. The obtained ethyl N-tert-butoxycarbo- 
nyl-N-(3-cyano-4-neopentyloxyphenyl)glycine (8.2 g) was added to trifluoroacetic acid (24 ml) at room temperature 
and the mixture was stirred for 1 h. The reaction mixture was poured into an aqueous potassium carbonate solution 
and extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous sodium 
sulfate, after which the solvent was evaporated. The residue was purified by silica gel column chromatography (mobile 
phase: chloroform) to give the title compound (5.9 g), melting point: 78°C. 

Starting Material Synthesis Example 39: 

[01 66] Ethyl 4-(3-cyano-4-neopentyloxyphenyl)aminobutyrate 



[0167] To dimethylformamide solution (50/ ml) containing N-(3-cyano-4-neopentyloxyphenyl)-fert-butoxycarboxam- 
ide (5 g) was added sodium hydride (60% content, 0.79 g), and the mixture was stirred for 30 min under ice-cooling. 
The mixture was warmed to room temperature and stirred further for 1 h. The reaction mixture was ice-cooled and 
ethyl bromobutyrate (4.17 g) was added. The mixture was stirred for 1 h. The reaction mixture was poured into water 
and extracted with ethyl acetate. The organic layer was washed with 0.1 N hydrochloric acid and saturated brine and 
dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. The residue 
was purified by silica gel column chromatography (mobile phase: chloroform) to give ethyl 4-[N-tert-butoxycarbo- 
nyl-N-(3-cyano-4-neopentyloxyphenyl)]butyrate (7.2 g) as an oily substance. The obtained ethyl 4-[N-tert-butoxycarb- 
onyl-N-(3-cyano-4-neopentyloxyphenyl) ]butyrate (7.2 g) was added to trifluoroacetic acid (24 ml) at room temperature 
and the mixture was stirred for 1 h. The reaction mixture was poured into aqueous potassium carbonate solution and 
extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous sodium 
sulfate, after which the solvent was evaporated. The residue was purified by silica gel column chromatography (mobile 
phase: chloroform) to give the title compound (5.7 g), melting point: 88°C. 

Starting Material Synthesis Example 40: 

[01 68] 5-Amino-2-piperidinobenzonitrile 



[0169] 2-Chloro-5-nitrobertzonitrile (20 g) and piperidine (9.34 g) were added to ethanoi (100 ml) and the mixture 
was stirred at a refluxing temperature for 1 h. The solvent was evaporated under reduced pressure and diisopropyl 
ether was added to the residue to allow crystallization. The crystals were recrystallized from hydrous ethanoi to give 
5-nitro-2-piperidinobenzonitrile (17 g), melting point 75°C. 




CN 
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[0170] Ammonium chloride (1.6 g) and iron powder (8.4 g) were added to a mixed solvent of water (40 ml) and 
ethanol (120 ml), and the mixture was heated to 65°C. Then, 5-nitro-2-piperidinobenzonitrile (10 g) was added in parts 
over 20 min and the mixture was stirred at a refluxing temperature for 30 min. The reaction mixture was ice-cooled 
and filtrated. The solvent was evaporated under reduced pressure. To the residue was added aqueous sodium hydrox- 
5 ide solution, and the mixture was extracted with toluene. The organic layer was washed with saturated brine and dried 
over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl ether 
was added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate- 
n-hexane to give the title compound (8.3 g), melting point: 148-149°C. 

10 Starting Material Synthesis Example 41 : 

[0171] 5-Amino-2-(4-hydroxypiperidin-1-yI)benzonitrile 




20 

[0172] 2-chloro-5-nitrobenzonitrile (36 g) and 4-hydroxypiperidine (50 g) were added to ethanol (300 ml), and the 
mixture was stirred at a refluxing temperature for 1 h. The solvent was evaporated under reduced pressure. Diisopropyl 
ether was added to the residue to allow crystallization. The crystals were recrystallized from hydrous ethanol to give 

25 5-nitro-2-(4-hydroxypiperidin-1-yl)benzonitrile (37.4 g), melting point: 114-115°C. 

[0173] Ammonium chloride (1.2 g) and iron powder (6.3 g) were added to a mixed solvent of water (16 ml) and 
ethanol (48 ml), and the mixture was heated to 65°C. Then, 5-nitro-2-(4-hydroxypiperidino)benzonitrile (10 g) was 
added in parts over 20 min and the mixture was stirred at a refluxing temperature for 30 min. The reaction mixture was 
ice-cooled and filtrated. The solvent was -evaporated under reduced pressure. To the residue was added aqueous 

30 sodium hydroxide solution and the mixture was extracted with toluene. The organic layer was washed with saturated 
brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pressure. Di- 
isopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent 
of ethyl acetate-n-hexane to give the title compound (4.5 g), melting point: 144-145°C. 

35 Starting Material Synthesis Example 42: 

[0174] 5-Amino-2-[4-(2-hydroxyethyl)piperazin-1-y0benzonrtrile 




[0175] 2-Chloro-5-nitrobenzonitrile (15 g) and piperazinoethanol (16 g) were added to ethanol (100 ml) and the mix- 
ture was stirred at a refluxing temperature for 1 h. The solvent was evaporated under reduced pressure. To the residue 

so was added aqueous sodium hydroxide solution and the mixture was extracted with chloroform. The organic layer was 
washed with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under 
reduced pressure. To the residue diisopropyl ether was added to allow crystallization. The crystals were recrystallized 
from hydrous ethanol to give 5-nitro-2-(2-hydroxyethylpiperazin-1-yi)benzonitrile (18.7 g), melting point 100-102*0. 
[0176] Ammonium chloride (1.5 g) and iron powder (13.8 g) were added to a mixed solvent of water (51 ml) and 

55 ethanol (170 ml), and the mixture was heated to 65°C. Then, 5-nitro-2-(2-hydroxyethylpiperazin-1-yl)benzonitrile (17 
g) was added in parts over 20 min and the mixture was stirred at a refluxing temperature for 30 min. The reaction 
mixture was ice-cooled and filtrated. The solvent was evaporated under reduced pressure. To the residue was added 
aqueous sodium hydroxide solution and the mixture was extracted with toluene. The organic layer was washed with 
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saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pres- 
sure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from a mixed 
solvent of ethyl acetate-n-hexane to give the title compound (13 g), melting point: 137-138?C. 

5 Starting Material Synthesis Example 43: 

[0177] 5-Amino-2-morpholinobenzonitrile 




[0178] 2-Chloro-5-nitrobenzonitrile (16.7 g) and morpholine (16 g) were added to ethanol (300 ml) and the mixture 
was stirred at a refluxing temperature for 1 h. The solvent was evaporated under reduced pressure. Diisopropyl ether 
was added to the residue to allow crystallization. The crystals were recrystallized from hydrous ethanol to give 5-nitro- 

20 2-morpholinobenzonitrile (19.7 g), melting point: 138-140°C. 

[0179] Ammonium chloride (2 g) and iron powder (1 8.9 g) were added to a mixed solvent of water (65 ml) and ethanol 
(197 ml), and the mixture was heated to 65°C. Then, 5-nitro-2-morpholinobenzonitrile (19.7 g) was added in parts over 
20 min and the mixture was stirred at a refluxing temperature for 30 min. The reaction mixture was ice-cooled and 
filtrated. The solvent was evaporated under reduced pressure. To the residue was added aqueous sodium hydroxide 

25 solution and the mixture was extracted with toluene. The organic layer was washed with saturated brine and dried over 
anhydrous sodium sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl ether was 
added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-n- 
hexane to give the title compound (12.9 g), melting point: 147-148°C. 

30 Starting Material Synthesis Example 44: 

[0180] 5-Amino-2-diethylaminobenzonitrile 



35 CN 

40 

[0181] 2-Chloro-5-nitrobenzonitrile (15 g) and diethylamine (15 g) were added to ethanol (100 ml) and the mixture 
was stirred at a refluxing temperature for 1 h. The solvent was evaporated under reduced pressure. Diisopropyl ether 
was added to the residue to allow crystallization. The crystals were recrystallized from hydrous ethanol to give 5-nitro- 
2-diethylaminobenzonitrile (15.6 g), melting point: 98°C. 

*s [0182] Ammonium chloride (1.5 g) and iron powder (15.9 g) were added to a mixed solvent of water (50 ml) and 
ethanol (150 ml), and the mixture was heated to 65°C. Then, 5-nitro-2-diethylaminobenzonitrile (15.6 g) was added in 
parts over 20 min and the mixture was stirred at a refluxing temperature for 30 min. The reaction mixture was ice- 
cooled and filtrated. The solvent was evaporated under reduced pressure. To the residue was added aqueous sodium 
hydroxide solution and the mixture was extracted with toluene. The organic layer was washed with saturated brine and 

so dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl 
ether was added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl 
acetate-n-hexane to give the title compound (12.1 g), melting point: 63-66°C. 

Starting Material Synthesis Example 45: 

55 

[0183] 5-Amino-2-(4-methylpiperazin-1-yl)benzonitrile 
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[0184] 2-Chloro-5-nitrobenzonitrile (15 g) and methylpiperazine (9.8 g) were added to ethanoi (100 ml) and the mix- 
ture was stirred at a refluxing temperature for 1 h. The solvent was evaporated under reduced pressure. Diisopropyl 
10 ether was added to the residue to allow crystallization. The crystals were recrystallized from hydrous ethanoi to give 
5-nitro-2-diethylaminobenzonitrile (12.7 g), melting point: 83-85°C. 

[0185] Ammonium chloride (1.3 g) and iron powder (11.6 g) were added to a mixed solvent of water (43 ml) and 
ethanoi (130 ml), and the mixture was heated to 65°C. Then, 5-nitro-2-dlethylamlnobenzonitrile (12.7 g) was added in 
parts over 20 min and the mixture was stirred at a refluxing temperature for 30 min. The reaction mixture was ice- 
15 cooled and filtrated. The solvent was evaporated under reduced pressure. To the residue was added aqueous sodium 
hydroxide solution and the mixture was extracted with toluene. The organic layer was washed with saturated brine and 
dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl 
ether was added to the residue to allow crystallization. Trie crystals were recrystallized from a mixed solvent of ethyl 
acetate-n-hexane to give the title compound (8.1 g), melting point: 45-46°C. 

20 

Starting Material Synthesis Example 46: 

[0186] Ethyl 1-(4-amino-2-cyanophenyl)piperidin-4-y1carboxylate 

25 



30 




[0187] 2-Chloro-5-nitrobenzonitrile (10 g), ethyl isonipecotate (60 g) and silver nitrate (11.1 g) were stirred at 120°C 
for 3 h. The reaction mixture was cooled to room temperature and the solid was filtered off. To the filtrate was added 

35 dilute hydrochloric acid and the mixture was extracted with ethyl acetate. The organic layer was washed with dilute 
hydrochloric acid and saturated brine, and dried over anhydrous magnesium sulfate. The solvent was evaporated 
under reduced pressure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrys- 
tallized from hydrous diisopropyl ether to give ethyl 1-(4-nitro-2-cyanophenyl)piperidin-4-ylcartx>xylate (17.1 g). 
1 H-NMR(270MHz, CDCI 3 ) 6(ppm):1.28(3H, dd, J=6.6, 7.3Hz), 1.94-2.15(4H, m), 2.55-2.62(1H, m), 3.21(2H, ddd, 

40 J=2.6, 4.3, 10.6Hz), 3.88(2H, ddd, J=2.6, 4.3, 10.6Hz), 4.15(2H, dd, J=6.6, 7.3Hz ), 6.98(1 H, d, J=10.2 Hz), 8.25(1 H, 
dd, J=2.6, 10.2Hz), 8.41 (1H, d, J=2.6 Hz) 

[0188] Ammonium chloride (2.1 g) and iron powder (11.1 g) were added to a mixed solvent of water (110 ml) and 
ethanoi (30 ml), and the mixture was heated to 65°C. Then, ethyl 1-(4-nitro-2-cyanophenyl)piperidin-4-ylcarboxylate 
(1 7.1 g) was added in parts over 20 min and the mixture was stirred at a refluxing temperature for 30 min. The reaction 
45 mixture was ice-cooled and filtrated. The solvent was evaporated under reduced pressure. To the residue was added 
aqueous sodium hydroxide solution, and the mixture was extracted with toluene. The organic layer was washed with 
saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pres- 
sure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from a mixed 
solvent of ethyl acetate-n-hexane to give the title compound (12 g), melting point: 98?C. 

50 

Starting Material Synthesis Example 47: 

[0189] 5-Amino-2-[4-(/ert-butoxycarbonyl)piperazin-1-yI]benzonitrile 

55 



56 



EP 1 176 140 A1 



5 




[0190] 2-Chloro-5-nitrobenzonitrile (31.4 g) and piperazine (44.5 g) were added to acetonitrile (250 ml), and the 
10 mixture was stirred at room tern peratu re for 1 h. The reaction mixture was added to water and extracted with chloroform. 
The organic layer was washed with saturated brine and dried over anhydrous sodium sulfate, after which the solvent 
was evaporated under reduced pressure. The residue was recrystallized from diisopropyl ether to give 5-nitro-2-pip- 
erazinebenzonitrile (48.8 g). fert-Butoxycarboxylic anhydride (91.5 g) was added under ice-cooling to tetrahydrofuran 
(150 ml) containing 5-nitro-2-piperazinebenzonitrile (48.8 g) and triethylamine (25 g). The mixture was stirred for 30 
15 min and at room temperature for 1 h. The precipitated crystals were collected by filtration to give 5-nitro-2-(4-tert- 
butoxycarbonylpiperazin-1-yl)benzonitrile (62.1 g), melting point: 14 1-142°C. 

[0191] Ammonium chloride (7.0 g) and iron powder (36.6 g) were added to a mixed solvent of water (180 ml) and 
ethanol (540 ml), and the mixture was heated to 65°C. Then, 5-nitro-2-(4-fert-butoxycart)onylpiperazin-1 -yl)benzonitrile 
(62.1 g) was added in parts over 40 min and the mixture was stirred at a refluxing temperature for 1 h. The reaction 
20 mixture was ice-cooled and filtrated. The solvent was evaporated under reduced pressure. To the residue was added 
aqueous sodium hydroxide solution, and the mixture was extracted with toluene. The organic layer was washed with 
saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pres- 
sure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from a mixed 
solvent of ethyl acetate-n-hexane to give the title compound (50.7 g), melting point: 145°C. 

25 

Starting Material Synthesis Example 48: 

[0192] 5-Amino-2-[4-(terr-butoxycarbonyl)homopiperazin-1-yl]benzonitrile * 

30 }.\ ! 



35 




[0193] 2-Chloro-5-nrtrobenzonitrile (30.3 g) and homopiperazine (50 g) were added to acetonitrile (250 ml) and the 
*o mixture was stirred under ice-cooling for 1 h. The reaction mixture was added to water and extracted with chloroform. 
The organic layer was washed with saturated brine and dried over anhydrous sodium sulfate, after which the solvent 
was evaporated under reduced pressure. The residue was recrystallized from diisopropyl ether to give 5-nitro-2-homo- 
piperazinebenzonitrile (32.4 g), melting point: 101°C. 

[0194] fert-Butoxycarboxylic anhydride (70 g) was added under ice-cooling to tetrahydrofuran (150 ml) containing 
45 5-nitro-2-homopiperazinebenzonitrile (32.4 g) and triethylamine (2 1 g). The mixture was stirred for 30 min and at room 
temperature for 1 h. The precipitated crystals were collected by filtration to give 5-nitro-2-(4-fert-butoxycarbonylhomo- 
piperazin-1-yl)benzonitrile (56 g), melting point: 98°C. 

[0195] Ammonium chloride (5.9 g) and iron powder (32 g) were added to a mixed solvent of water (160 ml) and 
ethanol (470 ml), and the mixture was heated to 65°C. Then, 5-nitro-2-(4-tert-butoxycarbonylhomopiperazin-1-yl)ben- 

50 zonitrile (56 g) was added in parts over 30 min and the mixture was stirred at a refluxing temperature for 1 h. The 
reaction mixture was ice-cooled and filtrated. The solvent was evaporated under reduced pressure. To the residue was 
added aqueous sodium hydroxide solution and the mixture was extracted with toluene. The organic layer was washed 
with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced 
pressure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from a 

55 mixed solvent of ethyl acetate-n-hexane to give the title compound (32 g), melting point: 38°C. 
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Starting Material Synthesis Example 49: 



[01961 Ethyl cis-4-(4-amino-2-cyanopheny1)-2 f 6-djmethylpiperazin 



■1-ylacetate 



5 



10 




OEt 



[0197] 2-Chloro-5-nitrobenzonitrile (13.3 g) and cis-2 t 6-dimethylpiperazine (25 g) were added to acetonltrile (25 ml) 
15 and the mixture was stirred at room temperature for 1 h. The reaction mixture was added to water and extracted with 
chloroform. The organic layer was washed with saturated brine and dried over anhydrous sodium sulfate. The solvent 
was evaporated under reduced pressure. The residue was recrystal lized from diisopropyl ether to give cis-2-(3,5-dimeth- 
ylpiperazin-1-yl)-5-nitrobenzonitrile (14.3 g), melting point: 109-110°C. 

[0198] Then, cis-2-(3,5-dimethyipiperazin-1-yl)-5-nitrobenzonitrile (14.3 g), potassium carbonate (4.9 g) and ethyl 
20 bromoacetate (6 g) were added to dimethylformamide (35 ml), and the mixture was stirred at 60°C for 1 h. The reaction 

mixture was added to water and extracted with ethyl acetate. The organic layer was washed with saturated brine and 

dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pressure. The residue 

was purified by silica gel column chromatography (mobile phase: chloroform) to give ethyl cis-4-(4-nitro-2-cyanophe- 

nyl)-2 P 6-dimethylpiperazin-1-ylacetate (10.8 g) as an oily substance. 
25 1H-NMR(270MHz, CDCI3) 8(ppm):1.17(3H, s), 1.19(3H f s), 1.27(3H, t, J=7.3Hz), 2.88(1H, d, J=3.3Hz), 2.96(1H, d, 

J=3.3Hz), 3.23(2H, ddd, J=2.6 t 3.3, 4.0Hz), 3.61(2H, s), 3.83(2H, dd, J = 2.6, 4.0Hz), 4.17(2H, q, J=7.3Hz), 6.95 (1H, 

d, J=9.2 Hz), 8.21(1H, dd. J=2.5, 9.2Hz), 8.39(1H, d, J=2.5 Hz) 

[0199] Ammonium chloride (1.2 g) and iron powder (6.1 g) were added to a mixed solvent of water (90 ml) and 
ethanol (270 ml), and the mixture was heated to 65°C. Then, ethanol solution (20 ml) containing ethyl cis-4-(4-nitro- 

30 2-cyanophenyl)-2,6-dimethy1piperazin-1-ylacetate (10.8 g) was dropwise added in parts over 20 min and the mixture 
was stirred at a refluxing temperature for 1 h. The reaction mixture was ice-cooled and filtrated. The solvent was 
evaporated under reduced pressure. To the residue was added aqueous sodium hydroxide solution and the mixture 
was extracted with toluene. The organic layer was washed with saturated brine and dried over anhydrous sodium 
sulfate, after which the solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow 

35 crystallization. The crystals were recrystallized from a mixed solvent of diisopropyl ether-n-hexane to give the title 
compound (9.5 g), melting point: 45°C. 

Starting Material Synthesis Example 50: 

40 [0200] 5-Amino-2-isobutoxybenzonitrile 



[0201] 4-Nitrophenol (177 g), potassium carbonate (177 g) and isobutyi bromide (190 g) were added to dimethylfor- 
mamide (500 ml) and the mixture was stirred at 90°C for 4 h. The reaction mixture was poured into water, and extracted 
with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, 
after which the solvent was evaporated under reduced pressure. The obtained oily substance was distilled under re- 
55 duced pressure to give 4-isobutoxynitrobenzene (203 g), boiling point: 125°C/0.15 mmHg 

[0202] Subsequently, a catalytic amount of potassium iodide was added to 4-isobutoxynitrobenzene (203 g) and the 
mixture was heated to 60°C. Bromine (183 g) was added dropwise over 3 h. The mixture was stirred further for 1 h. 
The reaction mixture was poured into water and extracted with toluene. The organic layer was washed with aqueous 



45 




50 
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sodium sulfite solution and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under 
reduced pressure. The obtained oily substance was distilled under reduced pressure to give 2-isobutoxy-5-nitrobro- 
mobenzene (248 g), boiling point: 135-140°C/0.25 mmHg. 

[0203] 2-lsobutoxy-5-nitrobromobenzene (193 g) and copper cyanide (72 g) were reacted in dimethylformamide (419 
s ml) at 140°C for 4 h. The reaction mixture was cooled to room temperature and the solid was filtered off. To the filtrate 
was added water, and the mixture was extracted with toluene. The organic layer was washed with saturated brine and 
dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. The residue 
was recrystallized from diisopropyl ether to give 2-isobutyl-5-nitrobenzonitrile (20 g), melting point: 73?C. 
[0204] Ammonium chloride (5.6 g) and iron powder (21 g) were added to a mixed solvent of water (80 ml) and ethanol 
10 (240 ml), and the mixture was heated to 65°C. Then, 2-isobutyl-5-nitrobenzonitrile (20 g) was added in parts over 20 
min and the mixture was stirred at a refluxing temperature for 30 min. The reaction mixture was ice-cooled and filtrated. 
The solvent was evaporated under reduced pressure. To the residue was added aqueous sodium hydroxide solution 
and the mixture was extracted with toluene. The organic layer was washed with saturated brine and dried over anhy- 
drous sodium sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl ether was added 
*5 to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-n-hexane 
to give the title compound (17 g), melting point: 88-93°C. 

Starting Material Synthesis Example 51: 

20 [0205] 5-Amino-2-isobutylbenzonitrile 



25 




; : 30 [0206] 4'-isobutylacetophenone (215 g) was added to 49% sulfuric acid (1 Liter) was and potassium bromate (268 
g) was added under ice-cooling over 1.5 h. The mixture was warmed to room temperature and stirred further for 1 h, 
which was followed by extraction with toluene. The organic layer was washed with water and dried over anhydrous 
magnesium sulfate, after which the solvent was evaporated under reduced pressure. The remaining oily substance 
was distilled under highly reduced pressure to give 3MbronrK>4Msobutylacetophenone (1 82 g), boiling point: 1 30-140°C/ 
35 0.15 mmHg 

[0207] S'-BromcM'-isobutylacetophenone (182 g) and copper cyanide (95.7 g) were stirred in dimethylformamide 
(520 ml) at 140°C for 7 h. The reaction mixture was cooled to room temperature and the solid was filtered off. To the 
filtrate was added water and the mixture was extracted with toluene. The organic layer was washed with saturated 
brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. 

40 The residue was recrystallized from n-hexane to give S'-cyano^-isobutylacetophenone (70 g), melting point: 71-72°C. 
[0208] Subsequently, 10% aqueous sodium hypochlorite solution (370 ml) containing sodium hydroxide (8 g) and 
methanol (5 ml) was heated to 60°C. S'-Cyano^'-isobutylacetophenone (20 g) was added thereto by portions and the 
mixture was stirred for 1 h. The reaction mixture was cooled to room temperature and dilute hydrochloric acid was 
added, which was followed by extraction with chloroform. The organic layer was washed with saturated brine and dried 

45 over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. n-Hexane was 
added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-n- 
hexane to give 3-cyano4-isobutylbenzoic acid (8.5 g), melting point: 118°C. 

[0209] To tert-butyl alcohol containing 3-cyano-4-isobutylbenzoic acid (8.5 g) and triethylamine (4.2 g) was added 
diphenylphosphoryl azide (11 .5 g) at room temperature and the mixture was stirred at a refluxing temperature for 1 h. 

50 The solvent was evaporated under reduced pressure. To the residue was added aqueous potassium carbonate solution 
and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over 
anhydrous sodium sulfate, after which the solvent was evaporated under reduced pressure. To the residue were added 
6N hydrochloric acid (10 ml) and methanol (100 ml) and the mixture was stirred at a refluxing temperature for 1 h. The 
solvent was evaporated under reduced pressure. To the residue was added aqueous sodium hydroxide solution and 

55 the mixture was extracted with toluene. The organic layer was washed with saturated brine and dried over anhydrous 
sodium sulfate, after which the solvent was evaporated under reduced pressure. n-Hexane was added to the residue 
to allow crystallization. The crystals were recrystallized from a mixed solvent of diisopropyl ether-n-hexane to give the 
title compound (6.0 g), melting point: 68°C. 
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Starting Material Synthesis Example 52: 
[021 0] 5-Amino-2-hexyloxybenzonitrile 

5 




[021 1] To dlmethylformamide solution (91 ml) containing 2-chloro-5-nitrobenzonitrile (18.2 g) and n-hexanoi (11 .2 g) 
was added sodium hydride (60% content, 4.8 g) under ice-cooling and the mixture was stirred for 1 h. The reaction 

15 mixture was added to water and extracted with toluene. The organic layer was washed with saturated brine and dried 
over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. The residue was 
purified by silica gel column chromatography (mobile phase: chloroform) to give 2-n-hexyloxy-5-nitrobenzonitrile (16.2 
g). Then, ammonium chloride (0.2 g) and iron powder (1.6 g) were added to a mixed solvent of water (6.3 mi) and 
ethanol (17 ml), and the mixture was heated to 65°C. Then, the obtained ethanol solution (4 mi) containing 5-nitro-2-n- 

20 hexyloxybenzonitrile (16.2 g) was added dropwise thereto, and the mixture was stirred at a refluxing temperature for 
30 min. The reaction mixture was ice-cooled and filtrated and the solvent was evaporated under reduced pressure. To 
the residue was added aqueous sodium hydroxide solution and the mixture was extracted with toluene. The organic 
layer was washed with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated 
under reduced pressure. The residue was purified by silica gel column chromatography (mobile phase: chloroform) to 

25 give the title compound (6.0 g). 

1 H-IMMR (270MHz, CDCI 3 ) 8(ppm):0.87-0.93(3H, m) , 1.30-1.37(4H, m) , 1.43-1.51(2H, m), 1.78(2H, dt, J=6.6, 7.3Hz), 
4.03(2H, t, J=7.3 Hz), 6.90(1 H, d, J=9.2 Hz), 7.66(1 H, dd, J=2.6, 9.2Hz), 7.76(1 H, d, J=2.6 Hz) 

Starting Material Synthesis Example 53: 

[021 2] 5-Amino-2-(2-(2-dimethylamino)ethoxy)benzonitrile 



\ 



35 




40 

[021 3] To dimethylformamide solution (30 ml) containing 2-chloro-5-nitrobenzonitrile (20 g) and 2-dimethylaminoeth- 
anol (10.7 g) was added sodium hydride (60% content, 4.9 g) under ice-cooling, and the mixture was stirred for 1 hr. 
The reaction mixture was added to water and extracted with toluene. The organic layer was washed with saturated 
brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pressure. The 

45 residue was purified by silica gel column chromatography (mobile phase: chloroform) to give 2-(2-(2-dimethylamino) 
ethoxy)-5-nitrobenzonitrile (34.8 g). Then, ammonium chloride (9.3 g) and iron powder (35 g) were added to a mixed 
solvent of water (130 ml) and ethanol (400 ml), and the mixture was heated to 65°C. Then, ethanol solution (20 ml) 
containing 2-(2-(2-dimethy lamino)ethoxy)-5-nitrobenzonitrile (34.8 g) was added dropwise over 20 min and the mixture 
was stirred at a refluxing temperature for 30 min. The reaction mixture was ice-cooled and filtrated. The solvent was 

50 evaporated under reduced pressure. To the residue was added aqueous sodium hydroxide solution and the mixture 
was extracted with toluene. The organic layer was washed with saturated brine and dried over anhydrous sodium 
sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the residue 
to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-n-hexane to give the title 
compound (20.1 g), melting point: 192-193°C. 

55 

Starting Material Synthesis Example 54: 
[0214] 5-Amino-2-pheoxybenzonitrile 



60 



EP1 176 140 A1 



5 



H 2 N 




[0215] To a dimethylformamide solution (30 ml) containing 2-chloro-5-nitrobenzonitrile (10 g) and phenol (5.7 g) was 
10 added sodium hydride (60% content, 2.63 g) under ice-cooling, and the mixture was stirred for 1 h. The reaction mixture 
was added to water and extracted with toluene. The organic layer was washed saturated brine and dried over anhydrous 
sodium sulfate, after which the solvent was evaporated under reduced pressure. The residue was recrystallized from 
diisopropyl ether to give 5-nitro-2-phenoxybenzonitrile (10.8 g), melting point: 126?C. 

[0216] Subsequently, ammonium chloride (2.9 g) and iron powder (8.8 g) were added to mixed solvent of water (130 
15 ml) and ethanol (120 ml), and the mixture was heated to 65°C. Then, ethanol solution (20 ml) containing 5-nitro- 
2-phenoxybenzonitrile (10.8 g) was added dropwise over 20 min and the mixture was stirred at a refluxing temperature 
for 30 min. The reaction mixture was ice-cooled and filtrated. The solvent was evaporated under reduced pressure. 
To the residue was added aqueous sodium hydroxide solution and the mixture was extracted with toluene. The organic 
layer was washed with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated 
20 under reduced pressure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrys- 
tallized from a mixed solvent of ethyl acetate-n-hexane to give the title compound (3 g), melting point: 89*0. 

Starting Material Synthesis Example 55: 

25 [0217] 5-Amino-2-cyclohexyloxybenzonitrile 



35 [0218] To dimethylformamide solution (35 ml) containing 2-chloro-5-nitrobenzonitrile (14.1 g) and cyclohexanol (8.5 
g) was added sodium hydride (60% content, 3.7 g) under ice-cooling, and the mixture was stirred for 1 h. The reaction 
mixture was added to water and extracted with toluene. The organic layer was washed with saturated brine and dried 
over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pressure. The residue was 
recrystallized from diisopropyl ether to give 2-cyclohexyloxy-5-nitrobenzonitriIe (11.6 g), melting point: 97-98°C. 

40 [0219] Subsequently, ammonium chloride (1 .8 g) and iron powder (9.2 g) were added to a mixed solvent of water 
(32 ml) and ethanol (130 ml), and the mixture was heated to 65°C. Then, ethanol solution (4 ml) containing 2-cyclohex- 
ytoxy-5-nitrobenzonitrile (11 .6 g) was added dropwise over 20 min and the mixture was stirred at a refluxing temperature 
for 30 min. The reaction mixture was ice-cooled and filtrated. The solvent was evaporated under reduced pressure. 
To the residue was added aqueous sodium hydroxide solution and the mixture was extracted with toluene. The organic 

45 layer was washed with saturated brine and dried over anhydrous sodium sulfate , after which the solvent was evaporated 
under reduced pressure. n-Hexane was added to the residue to allow crystallization. The crystals were recrystallized 
from a mixed solvent of diisopropyl ether-n-hexane to give the title compound (9.5 g), melting point: 5SPC. 

Starting Material Synthesis Example 56: 



CN 



30 




50 



[0220] 5-Amino-2-[bis(2-hydroxyethyl)amino]benzonitrile 



55 
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[0221] 2-Chloro-5-nitrobenzonitrile (25.5 g) and silver nitrate (28.5 g) were added to diethanolamine (102 g) and the 
mixture was stirred at 100°C for 1 h. The reaction mixture was cooled to room temperature and the solid was filtered 
off. To the filtrate was added water and the mixture was extracted with ethyl acetate. The organic layer was washed 
with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced 
pressure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from 
hydrous methanol to give 2-bis(2-hydroxyethyl)amino-5-nitrobenzonitrile (21.2 g). 

1 H-NMR(270MHz, CDCI 3 ) 6(ppm):3.69(4H, q, J = 5.3 Hz), 3.84 (4H, q, J = 5.3 Hz), 4.95 (2H, t, J = 5.3 Hz), 7.15 (1H, 
d. J = 9.4 Hz), 8,12 (1H, dd, J = 2.6, 9.4 Hz), 8.36 (1H, d, J = 2.6 Hz) 

[0222] Subsequently, ammonium chloride (0.9 g) and iron powder (4.5 g) were added to a mixed solvent of water 
(10 ml) and ethanol (30 ml), and the mixture was heated to 65°C. Then, 2-bis(2-hydroxyethyl)amino-5-nitrobenzonitrile 
(11 g) was added in parts over 20 min and the mixture was stirred at a refluxing temperature for 30 min. The reaction 
mixture was ice-cooled and filtrated. The solvent was evaporated under reduced pressure. To the residue was added 
aqueous sodium hydroxide solution and the mixture was extracted with toluene. The organic layer was washed with 
saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pres- 
sure. n-Hexane was added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent 
of diisopropyl ether-n-hexane to give the title compound (8 g), melting point: 38°C. 

Starting Material Synthesis Example 57: 

[0223] 5-Amino-2-(2,2,2,-trifluoroethoxy)benzonitrile 



[0224] To a dimethylformamide solution (30 ml) containing 2-chloro-5-nitrobenzonitrile (10 g) and 2,2,2-trifluoroeth- 
anol (6 g) was added sodium hydride (60% content, 2.65 g) under ice-cooling, and the mixture was stirred for 1 h. The 
reaction mixture was added to water and extracted with toluene. The organic layer was washed with saturated brine 
and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. Diiso- 
propyl ether was added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of 
toluene-diisopropyl ether to give 5-nitro-2-(2,2,2-trifluoroethoxy)benzonitrile (9.4 g), melting point: 94°C. 
[0225] Subsequently, ammonium chloride (0.5 g) and iron powder (2.5 g) were added to a mixed solvent of water 
(40 ml) and ethanol (120 ml), and the mixture was heated to 65°C. Then, 5-nitro-2-(2,2,2-trifluoroethoxy)benzonitrile 
(80.5 g) was added in parts over 20 min and the mixture was stirred at a refluxing temperature for 30 min. The reaction 
mixture was ice-cooled and filtrated. The solvent was evaporated under reduced pressure. To the residue was added 
aqueous sodium hydroxide solution and the mixture was extracted with toluene. The organic layer was washed with 
saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pres- 
sure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from a mixed 
solvent of ethyl acetate-n-hexane to give the title compound (70 g), melting point: 98-100PC. 

Starting Material Synthesis Example 58: 

[0226] 5-Amino-2-(4-ferf-butyldimethylsiryloxypiperidino)benzonitrile 
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H 2 N-^^N^^-0-TBDMS 



[0227] 5-Amino-2- (4-hydroxypiperidino)benzonitrile (4.0 g) f fert-butyidiethylsilyl chloride (3.0 g) and imidazole (1.6 
g) were stirred in dimethylformamide (20 ml) at room temperature for 1 h. The reaction mixture was treated with aqueous 
10 sodium hydrogen carbonate solution and extracted with ethyl acetate. The organic layer was washed with saturated 
brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. 
The residue was recrystallized from n-hexane to give the title compound (4.2 g), melting point: 88-90PC. 



Starting Material Synthesis Example 59: 

[0228] 2-[N-(3-Cyano4-neopentyloxyphenyl)amino]ethyl acetate 



20 




25 

[0229] To a dimethylformamide solution (50 ml) containing N-(3-cyano-4-neopentyloxyphenyl)-tert-butoxycarboxa- 
mide (5 g) was added sodium hydride (60% content, 0.8 g) under ice-cooling, and the mixture was stirred for 30 min 
under ice-cooling. The mixture was warmed to room temperature and stirred further for 1 h. Thereafter, the mixture 

30 was ice-cooled again and 2-bromoethyl acetate (2.6 g) was added, and the mixture was stirred for 1 h. The reaction 
mixture was poured into water and extracted with ethyl acetate. The extract was washed with 0.1 N hydrochloric acid 
and saturated brine, and washed with anhydrous magnesium sulfate, after which the solvent was evaporated under 
reduced pressure. The residue was purified by silica gel column chromatography (mobile phase: methylene chloride) 
to give 2-[N-tert-butoxycarbonyI-N-(3-cyano-4-neopentyloxyphenyl)]aminoethyl acetate (3.5 g) as an oily substance. 

35 This oily substance was added to trifluoroacetic acid (7 ml) at room temperature and the mixture was stirred for 1 h. 
The reaction mixture was poured into aqueous potassium carbonate solution and extracted with ethyl acetate. The 
organic layer was washed with saturated brine and dried over anhydrous sodium sulfate. The solvent was evaporated 
and the obtained residue was purified by silica gel column chromatography (mobile phase: chloroform) to give the title 
compound (2.1 g) as an oily substance. 

40 1H-NMR(270MHZ, CDCI3) 6(ppm):1.09(9H, s), 2.00(3H, s), 3.69(2H, s), 3.81(2H, t, J=5.2Hz), 4.20(2H, t, J=5.2Hz), 
6.99(1 H, d, J=9.2Hz), 7.35-7.42(2H, m) 

Starting Material Synthesis Example 60: 

45 [0230] 5-Amino-2-(4-piperidinopiperidin-1-yl)benzonitrile 



[0231] 2-Chloro-5-nitrobenzonitrile (3.9 g) and piperidinopiperidine (7.2 g) were added to ethanol (40 ml), and the 
mixture was stirred at 78°C for 3 h. The solvent was evaporated under reduced pressure. The residue was treated 
with aqueous sodium hydrogencarbonate and extracted with ethyl acetate. The organic layer was washed with satu- 
rated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pres- 
sure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from ethanol 
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to give 5-nrtro-2-(4-piperidinopiperidin-1-yl)benzonitrile (6.2 g), melting point: 134-135°C. 

[0232] Subsequently, ammonium chloride (0.7 g) and iron powder (3.8 g) were added to a mixed solvent of water 
(30 ml) and ethanol (120 ml), and the mixture was heated to 65°C. Then, 5-nifro-2-(4-piperidinopiperidin-1-yl)benzoni- 
trile (6.2 g) was added in parts over 20 min and the mixture was stirred at a refluxing temperature for 30 min. The 
5 reaction mixture was ice-cooled and filtrated. The solvent was evaporated under reduced pressure. To the residue was 
added aqueous sodium hydroxide solution and the mixture was extracted with toluene. The organic layer was washed 
with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced 
pressure. Dilsopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from a 
mixed solvent of ethyl acetate-n-hexane to give the title compound (4.8 g), melting point: 110-112°C. 

10 

Starting Material Synthesis Example 61: 

[0233] 1-(4-Amino-2-cyanophenyl)-4-piperidinyl benzoate 

15 



CN 



20 




25 [0234] 5-Nitro-2-(4-hydroxypiperidin-1 -yl)benzonitrile (20 g) was dissolved in pyridine (1 00 ml). To the solution was 
added dropwise toluene solution (50 ml) containing benzoyl chloride (12.8 g) under ice-cooling, and the mixture was 

\ stirred at room temperature for 3 h. The reaction mixture was poured into water. The obtained crystals were recrystal- 
lized from a mixed solvent of ethyl acetate-n-hexane to give 1-(2-cyano-4-nitrophenyl)-4-piperidinyl benzoate (32.3 g), 
melting point: 143-145°C. 

30 [0235] Subsequently, ammonium chloride (3.4 g) and iron powder ( 1 8 g) were added to a mixed solvent of water (80 
ml) and ethanol (240 ml), and the mixture was heated to 65°C. Thereafter, 1-(2-cyano-4-nrtropheny1)-4-piperidinyl 
benzoate (32.3 g) was added in parts over 20 min and the mixture was stirred at a refluxing temperature for 30 min. 
The reaction mixture was ice-cooled and filtrated. The solvent was evaporated under reduced pressure. To the residue 
was added aqueous sodium hydroxide solution and the mixture was extracted with toluene. The organic layer was 

35 washed with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under 
reduced pressure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized 
from a mixed solvent of ethyl acetate-n-hexane to give the title compound (25.3 g), melting point: 154-155*0. 

Starting Material Synthesis Example 62: 

40 

[0236] 1 -(4-Bromophenyl)-5-methylpyrazole-4-carboxylic acid 



45 




50 

[0237] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1, except that 
4-bromophenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 
213°C. 

55 Starting Material Synthesis Example 63: 

[0238] 1-(4-lodophenyl)-5-methylpyrazole-4-carboxylic acid 
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[0239] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1, except that 
4-iodophenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 
225°C. 

Starting Material Synthesis Example 64: 

[0240] 1 -(4-Chlorophenyl)-3-methylpyrazole-4-carboxylic acid 



[0241] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 15, except that 
4-chlorophenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 
217°C. ' 

~* 

Starting Material Synthesis Example 65: 

[0242] 1 -(4-Bromophenyl)-3-methylpyrazole-4-carboxylic acid 



[0243] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 15, except that 
4-bromophenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 
226°C. 

Starting Material Synthesis Example 66: 

[0244] 1 -(4-Chlorophenyl)pyrrole-3-carboxylic acid 



[0245] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 34, except that 
4-chloroaniline was used instead of 4-fluoroaniline, the title compound was obtained, melting point: 222-224°C. 






0 
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Starting Material Synthesis Example 67: 



[0246] 1 -(3-Chlorophenyl)-5-methylpyrazole-4-carboxylic acid 



CI 




O 



[0247] By the reaction and treatment in the same manner as in Starting Materia! Synthesis Example 1, except that 
3-chlorophenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 
145°C. 

Starting Material Synthesis Example 68: 

[0248] 1 -(3,4-Dichlorophenyl)-5-methy!pyrazole-4-carboxylic acid 



[0249] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1, except that 
3.4-dichlorophenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting 
point: 188°C. 

Starting Material Synthesis Example 69: 

[0250] 1-(3,4-Difluorophenyl)-5-methylpyrazole-4-carboxylicacid 



[0251] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1, except that 
3,4-difluorophenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting 
point: 148°C. 

Starting Material Synthesis Example 70: 

[0252] 1 -(3-Chloro-4-fIuorophenyl)-5-methylpyrazole-4-carboxylic acid 
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[0253] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1, except that 
3-chloro-4-fluorophenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melt- 
ing point: 187°C. 

Starting Material Synthesis Example 71: 

[0254] 1 -(4-Trifluoromethylphenyl)-5-methylpyrazole-4-carboxylic acid 



[0255] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1, except that 
4-trifluoromethylphenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melt- 
ing point: 181°C. 

Starting Material Synthesis Example 72: 

[0256] 5-Amino-2-(4-morpholinopiperidin-1-yl)benzonitrile 



[0257] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40 using 4-mor- 
pholinopiperidine synthesized according to Tetrahedron, vol. 38, No. 3, p. 413 (1982) instead of piperidine, the title 
compound was obtained, melting point: 84-86°C. 

Starting Material Synthesis Example 73: 

[0258] 5-Amino-2-[4-(4-methylpiperazin-1-yl)piperidin-1-yl]benzonitrile 



[0259] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40 using 
4-(4-methylpiperazin-1-yl)piperidine synthesized according to Tetrahedron, vol. 38, No. 3, p. 413 (1982) instead of 
piperidine, the title compound was obtained, melting point: 174°C. 





CN 
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Starting Material Synthesis Example 74: 

[0260] 5-Amino-2^4-[bis(2^ydroxyethyl)amino]piperidin-1-yl}benzonltrile 




[0261] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40 using 4-{bis 
(2-hydroxyethyl)amino]piperidine synthesized according to Tetrahedron, vol. 38 f No. 3, p. 413 (1982) instead of pipe- 
ridine, the title compound was obtained, melting point: 45-47°C. 

Starting Material Synthesis Example 75: 

[0262] 5-Amino-2-[4"(dimethylamino)piperidin-1-yl]benzonitrile 




[0263] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40, except that 
4-dimethylaminopiperidine was used instead of piperidine, the title compound was obtained. 

1 H-NMR (400MHz, CDCI 3 ) 8(ppm): 1.75 (2H, dd, J = 3.3, 11.9 Hz), 1.90 (2H, d, J = 12.5 Hz), 2.21 - 2.43 (1H, m), 2.31 
(6H, s), 2.64- 2.77 (2H, d, J = 11.9 Hz), 3.62 (2H, d, J = 7.9 Hz), 6.81 - 6.95 (3H, m). 

Starting Material Synthesis Example 76: 

[0264] 5-Amino-2-pyrroIidinobenzonitrile 




[0265] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40, except that 
pyrrolidine was used instead of piperidine, the title compound was obtained, melting point: 113°C. 

Starting Material Synthesis Example 77: 

[0266] 5-amino-2-homopiperidinobenzonitrile 
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[0267] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40, except that 
homopiperidine was used instead of piperidine, the title compound was obtained. 

1 H-NMR (400MHz, CDCI 3 ) 5(ppm): 1.55 - 1.70 (4H, m), 1.75 - 1.90 (4H, m), 3.20 (2H, brs), 3.39 (4H, t, J = 5.9 Hz), 
6.7-6.9(3H,m) 

Starting Material Synthesis Example 78: 

[0268] 1 -(2-chlorophenyl)-5-methylpyrazole-4«^arboxylic acid 



[0269] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1, except that 
2-chlorophenylhydrazine was used instead of 4-fIuorophenyl hydrazine, the title compound was obtained, melting point: 



[0271] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40, except that 
4-[2-(2-nydroxyethoxy)ethyl]piperazine was used instead of piperidine, the title compound was obtained. 
1 H-NMR (270MHz, CDCI 3 ) 5(ppm):2.66 (2H, d. J = 5.3 Hz), 2.74 (2H, d, J=4.6 Hz), 3.09 (4H, dd, J = 4.6, 5.3 Hz), 3.62 
- 3.71 (8H, m), 4.2-4.8 (2H, br), 6.80 - 6.92 (3H, m) 

Starting Material Synthesis Example 80: 

[0272] 5-Amino-2-(1 ,4-dioxa-8-azaspiro[4,5]deca-8-yl)benzonitrile 





Starting Material Synthesis Example 79: 



[0270] 5-Amino-2-{4-[2-(2-hydroxyethoxy)ethyl]piperazin-1-yl)benzonitrile 




H*-0-Op 
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[0273] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40, except that 
1 ,4-dioxa-8-azaspiro[4,5Jdecane was used instead of piperidine, the title compound was obtained, melting point: 98°C. 

Starting Material Synthesis Example 81: 

[0274] 5-Amino-2-( 1 -benzylpiperidin-4-yloxy)benzonitrile 




[0275] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 36, except that 
1-benzyl-4-hydroxypiperidine was used instead of neopentyl alcohol, the title compound was obtained as an oil. 
1 H-NMR (400 MHz, CDCI 3 ) 8(ppm): 1.80-1 .98 (5H, m), 2.33 (2H, m), 2.70-2.85 (2H, m), 3.52 (2H, s), 3.59 (2H, brs), 
4.29 (1H, m), 6.81-6.83(7H, m) 

Starting Material Synthesis Example 82: 

[0276] 5-Amino-2-(4-phenylplperidin-1-yl)benzonitrile 

CN 




[0277] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40, except that 
4-phenylpiperidine was used instead of piperidine, the title compound was obtained, melting point: 158-162°C. 

Starting Material Synthesis Example 83: 

[0278] 5-Amino-2-[4-(4-chlorophenyl)piperazin-1-yl]benzonitrile 




[0279] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40, except that 
4-(4-chlorophenyI)piperazine was used instead of piperidine, the title compound was obtained as an oil. 
1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppn):3.05 (4H, brs), 3.28 (4H, brs), 5.25 (2H, brs), 6.84 (2H, m), 7.01 (1H, brs), 7.01 
(2H, d, J = 7.8 Hz), 7.25 (2H, d, J = 7.8 Hz) 

Starting Material Synthesis Example 84: 

[0280] 5-Amino-2-(4-thiomorpholinopiperidin-1-yl)benzonitrile 
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[0281] Reductive amination was conducted according to J. Org. Chem., vol. 55, p. 2552 (1990) using 5-nitro-2-(4-ox- 
opiperidin-1-yl)benzonitrile and thiomorpholine. Then, the nitro group was reduced in the same manner as in Starting 
Material Synthesis Example 40 to give the title compound, melting point: 138°C. 

Starting Material Synthesis Example 85: 

[0282] 5-Aminch2-[4-[N-tert-butoxyc«rbon 



(1) 5-Nitro-2-(4-oxopiperidin-1-yl)benzonitrile 

2-Chloro-5-nitrobenzonitrile (15 g), 4-piperidone monohydrate hydrochloride (13.9 g) and triethylamine (25 
ml) were added to acetonitrile (100 ml), and the mixture was stirred at a refluxing temperature for 1.5 h. 0.5 N 
Aqueous hydrochloric acid solution (200 ml) was added to the reaction mixture to allow crystallization to give the 
title compound (16.1 g), melting point: 109°C. 

(2) 2-[4-(2-Hydroxyethylamino)piperidin-1-yl]-5-nitroben2onitrile * 
5-Nitro-2-(4-oxopiperidin-1-yl)benzonitrile (5.0 g), 2-hydroxyethylamine (1 .5 g) and sodium cyanoborohydride 

(1 .3 g) were added to a mixed solvent of methanol (1 00 ml) and tetrahydrofliran (50 ml) and the mixture was stirred 
at room temperature for 1 h. An aqueous hydrochloric acid solution was added to keep the reaction mixture acidic. 
The solvent was evaporated under reduced pressure. Aqueous sodium hydroxide solution was added to the residue 
and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and dried 
over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl ether 
was added to the residue to allow precipitation, whereby the title compound (3.6 g) was obtained, melting point: 
115°C. 

(3) 2-[4-[N-terf-Butoxycarbonyl-N-(2-hyd 

By the reaction and treatment in the same manner as in Starting Material Synthesis Example 48 using 2-[4-(2-hy- 
droxyethylamino)piperidin-1-yl]-5-nitrobenzonitrile instead of 5-nitro-2-homopiperazinebenzonitrile, the title com- 
pound was obtained, melting point: 88°C. 

(4) 5-Amino-2-[4-[N-tert^utoxycarbonyl-N^ 

Reduction was conducted according to Starting Material Synthesis Example 40 using 2-[4-[N-tert-butoxycar- 
bonyl-N-(2-hydroxyethylamino)]piperidin-1-yl]-5-nitrobenzonitrile to give the title compound. 
1 H-NMR (400MHz, DMSOd 6 ) 5(ppm):1.41 (9H, s), 1.5-1.7 (2H. m), 1.7-2.0 (2H, m), 2.6 - 2.8 (2H, m), 3.0 - 3.5 
(7H, m), 4.68 (1H, brs), 5.19 (2H, s), 6.7 - 6.9 (2H, m), 6.96 (1H, d, J = 9.8 Hz) 

Starting Material Synthesis Example 86: 

[0283] 5-Amino-2-[4-(3,4 t 5,6-tetrahydro-2H-pyrarv4-yl)piperazin-1-yt]benzonitrile 



CN 
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[0284] According to Tetrahedron vol. 38(3) f p. 413 (1982), reductive amidation was conducted using 5-nitro-2-pip- 
erazinebenzonitrile synthesized in Starting Material Synthesis Example 47 and 2,3,5,6-tetrahydropyran-4-one, and 
reduction reaction was conducted in the same manner as in Starting Materia! Synthesis Example 40 to give the title 
compound, melting point: 162°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm):1.39 - 1.43 (2H, m), 1.71 (2H, d, J = 11.7 Hz), 2.38 - 2.50 (1H, m), 2.52 - 2.63 
(4H, brs), 2.86 - 2.97 (4H, brs), 3.28 (2H, dd, J = 11.2, 11.7 Hz), 3.88 (2H, d, J = 9.7 Hz), 5.19 (2H, brs), 6.81 (2H, brs), 
6.92- 6.94 (1H, m) 

Starting Material Synthesis Example 87: 

[0285] 5-Amino-2-[4-(3 f 4 f 5,6-tetrahydro-2H4hiopyran^yi)piperazin-1-yl]benzonitrile 



[0286] According to Tetrahedron vol. 38(3), p. 413 (1982), reductive amidation was conducted using 5-nitro-2-pip- 
erazinebenzonitrile synthesized in Starting Material Synthesis Example 47 and 2,3,5,6-tetrahydrothiopyran-4-one, and 
reduction reaction was conducted in the same manner as in Starting Material Synthesis Example 40 to give the title 



1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm):1.60 - 1.76 (2H, m), 2.14 (2H, d, J = 10.7 Hz), 2.34 - 2.40 (1H, m), 2.64 - 2.73 
(2H, m) 2.73 - 2.75 (4H, m), 3.03 (4H, m), 3.61 (2H, brs), 6.79 - 6.88 (3H, m) 

Starting Material Synthesis Example 88: 

[0287] 1 -(4-Chlorophenyl)-5-methylpyrazole-4-carboxylic chloride 



[0288] A suspension of 1 -(4-chlorophenyl)-5-methylpyrazole-4-carboxylic acid (50 g) synthesized in Starting Material 
Synthesis Example 8, thionyl chloride (17 ml), toluene (200 ml) and dimethylformamide (0.1 ml) was refluxed under 
heating for 3 h. After the reaction, the solvent was evaporated to give the title compound (54 g), melting point: 
105-107°C. 

Starting Material Synthesis Example 89: 

[0289] 5-Amino-2-[4-(N-2-hydroxyethyl-N-methylamino)piperidin-1-yl]benzonitrile 



CN 




compound, melting point: 109°C. 




72 



EP 1 176 140 A1 




[0290] According to Tetrahedron, vol. 38, No. 3, p. 413 (1982) and using 5-nitro-2-(4-oxopiperidino)benzonitrile and 
N-methylethanolamine, 2-[4-(N-2-hydroxyethyl-N-methylamino)piperidin-1-yl]-6-nitrobenzonitrile was synthesized, 
which was subjected to reduction according to Starling Material Synthesis Example 40 to give the title compound. 
1 H-NMR (400MHz, DMSO-de) 5(ppm): 1.5-1 .55 (2H, m), 1.7-1.85 (2H, m), 2.22 (3H, s), 2.35-2.5 (1H, m), 2.55-2.65 
(2H, m), 3.15-3.25 (2H, m), 3.35-3.5 (4H, m), 4.30 (1H, brs), 5.16 (2H, brs), 6.7-6.9 (2H, m), 6.93 (1H, d, J = 9.3 Hz) 

Starting Material Synthesis Example 90: 

[0291] 1 -(4-Trifluoromethylphenyl)-5-methylpyrazole-4-carboxylic acid 




[0292] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 using 4-trif- 
luoromethylphenylhydrazine (12.8 g) and ethyl 2-ethoxymethyleneacetoacetate (12.3 g), the title compound (12.3*g) 
was obtained, melting point: 181°C. t 

. * ■ > • * 

Starting Material Synthesis Example 91 : .< ; 

[0293] 5-Amino-2-[4-(4-tert-butoxyc»rbony1piperazin-1-yl)piperidin-1-yl]benzonitri 




[0294] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 84, except that 
1-te/f-butoxycarbonylpiperazine was used instead of thiomorphoiine, the title compound was obtained, melting point: 
172°C. 

Starting Material Synthesis Example 92: 

[0295] 1-Benzyl-3-methylpyrazole-4-carboxylic acid and 1-benzyl-5-methy!pyrazole-4-carboxylic acid 
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[0296] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 using benzyl- 
hydrazine dihydrochloride (8.0 g) and ethyl 2-ethoxymethyleneacetoacetate (7.6 g), the residue was recrystallized from 
ethyl acetate to give 1-benzyl-3-methylpyrazole-4-cart>oxylic acid (2.45 g). 

1 H-NMR (400MHz, DMSO-d 6 ) 8(ppm):2.29 (3H f s) f 5.26 (2H f s), 7.2-7.4 (5H f m), 8.26 (1H, s), 12.15 (1H, brs) 
[0297] The mother liquor thereof was concentrated and recrystallized twice from a mixed solvent of ethyl acetate- 
diisopropyl ether to give 1-benzyl-5-methylpyrazole-4-carboxylic acid (0.8 g). 

1 H-NMR (400MHz, DMSO-d 6 ) 6(ppm):2.45 (3H, s), 5.36 (2H, s), 7.13 (2H, d, J = 7.3 Hz), 7.2-7.4 (3H, m), 7.78 (1H, 
s), 12.23 (1H, brs) 

Starting Material Synthesis Example 93: 

[0298] 3-Methyi-1 -phenethylpyrazole-4-carboxylic acid and 5-methyl-1-phenethylpyrazole-4-carboxylic acid 



[0299] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 using 
phenelzine (15 g) and ethyl 2-ethoxymethyleneacetoacetate (12 g), the residue was recrystallized from a mixed solvent 
of ethyl acetate-diisopropyl ether to give 3-methyl-1-phenethylpyrazole-4-carboxylic acid (5.5 g). 
1 H-NMR (400MHz, DMSO-d 6 ) 8(ppm):2.31 (3H, s), 3.08 (2H, d, J = 6.8 Hz), 4.27 (2H, d, J = 6.8 Hz), 7.15-7.3 (5H, m), 
7.99 (1H,s), 12.07 (1H, brs) 

[0300] The mother liquor thereof was concentrated and hexane was added. The insoluble matter was filtrated and 
5-methyl-1-phenethylpyrazole-4-carboxylic acid (0.9 g) was obtained as crystals from the filtrate. 1 H-NMR (400MHz, 
DMSO-d 6 ) 5(ppm):2.15 (3H, s), 3.04 (2H, d, J = 6.8 Hz), 4.27 (2H, d, J = 6.8 Hz), 7.08 (2H, d, J = 7.3 Hz), 7.15-7.3 
(3H, m), 7.75 (1H, s), 12.13 (1H, brs) 

Starting Material Synthesis Example 94: 

[0301] 5-Amino-2-[4-[N-terf-butoxy<»rtK)nyl-N-(2-rnethoxyethyl)amino]piperidin-^ 



[0302] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 85(2), (3) and 
(4) using 5-nitro-2-(4-oxopiperidino)benzonitrile and 2-methoxyethylamine, the title compound was obtained. 
1 H-NMR (400MHz, DMSO-d 6 ) 8(ppm):1.41 (9H, s), 1.55-1.75 (2H, m), 1.75-2.0 (2H, m), 2.6-2.75 (2H, m), 3.15-3.45 
(7H, m), 3.26 (3H, s), 5.19 (2H, s), 6.75-6.85 (2H, m). 6.92 (1H, d, J = 9.2 Hz) 

Starting Material Synthesis Example 95: 

[0303] 5-Amino-2-[4-[N-(2-methoxyethyl) -N-methylamino]piperidin-1-yl]benzonitrile 





74 



EP1 176 140 A1 



H 2 N 




[0304] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 84, except that 
2-methoxyethylmethylamine was used instead of thiomorpholine, the title compound was obtained, melting point 88°C. 

Starting Material Synthesis Example 96: 

[0305] 5-Amino-2-[4-bis(2-methoxyethyl)aminopiperidin-1-yl]benzonitrile 



[0306] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 84, except that 
bis(2-methoxyethyi)amine was used instead of thiomorpholine, the title compound was obtained. 
1 H-NMR (400MHz, DMSO-dy 8(ppm): 1.45-1 .6 (2H, m) , 1.7-1.8 (2H, m), 2.5-2.65 (3H, m), 2.65 (4H, t, J = 6.3 Hz), 
3.15-3.25 (2H, m), 3.24 (6H, s), 3.33 (4H f t, J = 6.3 Hz), 5.17 (2H, s), 6.75-6.8 (2H, m), 6.93 (1H, d, J = 9.7 Hz) 

Starting Material Synthesis Example 97: 

[0307] 5-Methyl-1 -(2-pyridyl)pyrazole-4-carboxylic acid 



[0308] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 using 2-pyri- 
dylhydrazine (8.0 g) and ethyl 2-ethoxymethyleneacetoacetate (13.7 g), the title compound (9.4 g) was obtained, melt- 
ing point: 165°C. 

Starting Material Synthesis Example 98: 

[0309] 5-Amino-2-[4-(4-hydroxypiperidino)piperidin-1-yl]benzonitrile 




O- 



O- 
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[0310] According to Tetrahedron vol. 38(3), p. 413 (1982), reductive amidation was conducted using 5-nitro-2-(4-ox- 
opiperidin-1-yl)benzonitrile and 4-hydroxypiperazine, and reduction reaction was conducted in the same manner as in 
Starting Material Synthesis Example 40 to give the title compound, melting point: 175* C. 

Starting Material Synthesis Example 99: 

[031 1] 5-Amino-2-[4-(4-nrK>rpholinomethylpiperidino)]benzonitrile 



[031 2] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40 using 2-chloro- 
5-nitrobenzonitrile and 4-morpholinomethylpiperidine, the title compound was obtained. 

1 H-NMR (400MHz, DMSO-d 6 ) 8(ppm):1.15-1.3 (2H, m), 1.55-1.65 (1H, m), 1.75-1.85 (2H, m), 2.17 (2H, d, J = 7.3 Hz), 
2.25-2.4 (4H, m), 2.55-2.65 (2H, m), 3.1-3.2 (2H, m), 3.57 (4H, t, J = 4.4 Hz), 5.16 (2H, s), 6.75-6.85 (2H, m), 6.93 (1 H, 
d, J = 9.3 Hz) 

Starting Material Synthesis Example 100: 

[0313] 1-(4-Nitrophenyl)-5-methylpyrazole-4-carboxylic acid 



[0314] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 using 4-nitro- 
phenylhydrazine and ethyl 2-ethoxymethyleneacetoacetate, the title compound was obtained, melting point: 202*0. 

Starting Material Synthesis Example 101: 

[031 5] 3-Bromo~4-(4-morpho!inopiperidin-1 -yl)aniline 



[0316] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40 using 3-bro- 
mo-4-chloronitrobenzene and 4-morpholinopiperidine, the title compound was obtained, melting point: 215-217°C. 

Starting Material Synthesis Example 102: 

[0317] 2-Amino-5-(4-morpholinopiperidin-1-yl)benzonitrile 




s 




o 
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[0318] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40 using 5-chloro- 
2-nitrobenzonitrile and 4-morpholinopiperidine, the title compound was obtained, melting point: 178-180* C. 

Starting Material Synthesis Example 103: 

[0319] N-(4-Chloro-3-nitrophenyl)-1-(4-chlorophenyl)-5-methylpyrazole-4-carboxamide 



[0320] 1 -(4-Chlorophenyl) -5-methylpyrazole-4-carboxylic chloride ( 1 .7 g) was added to a pyridine solution of 4-chlo- 
ro-3-nitroaniline (1 g) and the mixture was stirred at room temperature for 2 h. After the reaction, water was added and 
the precipitated solid was collected by filtration to give the title compound (2.1 g), melting point:22T-229C. 

V 

Starting Material Synthesis Example 104: 
[0321] N-(4-Chloro-3-nitropheny1)-5-meth^ 



[0322] 1-(4-Trifluoromethylphenyl) -5-methylpyrazole-4-carboxylic acid obtained in Starting Material Synthesis Ex- 
ample 90 was converted to acid chloride according to Starting Material Synthesis Example 88. The acid chloride was 
reacted and treated in the same manner as in Starting Material Synthesis Example 103 to give the title compound, 
melting point: 206-208°C. 

Starting Material Synthesis Example 105: 

[0323] 3-Methyl-4-<4-morpholinopiperidin-1-yl)aniline 



[0324] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40 using 4-chloro- 




o 
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3-methyinitrobemene and 4-morpholinopiperidine f the title compound was obtained, melting point: 199-200*0. 

Starting Material Synthesis Example 106: 

[0325] 3-Chloro-4-(4-morpholinopiperidin-1-yl)aniline 



[0326] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40 using 
3,4-dichloronitrobenzene and 4-morpholinopiperidine, the title compound was obtained, melting point: 220-223?C. 

Starting Material Synthesis Example 107: 

[0327] 4-(4-Morpholinopiperidin-1-yl)-3-trifluoromethylaniline 



[0328] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40 using 4-chloro- 
3-tritluoromethyInitrobenzene and 4-morpholinopiperidine, the title compound was obtained, melting point: 118-120°C. 

Starting Material Synthesis Example 108: 

[0329] 5-Amino-2-(4-methoxymethoxypiperidin-1-yl)benzonitrile 



[0330] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 59 using N-(fert- 
butoxycarbonyl)-4-hydroxypiperidine, sodium hydride and methoxymethylchloride, N-(fert-butoxycarbonyl)-4-meth- 
oxymethoxypiperidine was obtained. This was treated with trifluoroacetic acid-chloroform to give 4-methoxymethoxy- 
piperidine, which was subjected to the reaction and treatment in the same manner as in Starting Material Synthesis 
Example 40 using 4-fold equivalents of triethylamine to give the title compound. 1 H-NMR (400 MHz, DMSO-d 6 ) 8(ppm): 
1.6 - 1.7 (2H, m), 1.9 - 2.0 (2H f m), 2.7 - 2.8 (2H, m), 3.0 - 3.1 (2H, m), 3.27 (3H, s), 3.6 - 3.7 (1H, m), 4.65 (2H, s), 
5.18 (2H, s, NH2), 6.7- 6.8 (2H, m), 6.96 (1H, d, J = 9.3 Hz). 

Starting Material Synthesis Example 109: 

[0331] 5-Amino-2-[4-(2-methoxyethoxy)piperidin-1-yl]benzonitrile 



CI 
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[0332] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 08 using N-(ferf- 
butoxycarbonylM-hydroxypiperidine, the title compound was obtained. 

1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm):1 .5 - 1.65 (2H, m) f 1.9 - 2.0 (2H f m), 2.65 - 2.75 (2H, m), 3.0 - 3.1 (2H, m) t 3.26 
(3H, s), 3.4 - 3.5 (3H, m), 3.5 - 3.6 (2H, m), 5.18 (2H, s, NH2), 6.75 - 6. 85 (2H, m), 6.95 (1H t d, J = 9.3 Hz). 

Starting Material Synthesis Example 110: 

[0333] 3 f 5-Dichlora4-(4-morpholinopiperidin-1-yl)aniline 



[0334] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40 using 
3,4,5-trichloronitrobenzene and 4-morpholinopiperidine, the title compound was obtained, melting point: 144-146?C. 

Starting Material Synthesis Example 111: 

[0335] 5-Amino-2-{4-(2-hydroxyethyl)piperidin-1-yl}benzonitrile 



[0336] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40, except that 
4-piperidineethanol was used instead of piperidine, the title compound was obtained, melting point: 60-63*0. 

Starting Material Synthesis Example 112: 

[0337] 5-Amino-2-[4-(2-methoxyethyl)piperazin-1-yl]benzonitrile 



[0338] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40, except that 
1-(2-methoxyethyl)piperazine was used instead of piperidine, the title compound was obtained. 
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1 H-NMR (400 MHz, DMSO-d 6 ) 8(ppm):2.45 - 2.6 (6H, m), 2.85 - 2.95 (4H, m), 3.24 (3H, s), 3.45 (2H, t, J = 5.9 Hz) f 
5.20 (2H, s), 6.75 - 6.85 (2H, m), 6.95 (1H, d, J = 9.3 Hz). 

Starting Material Synthesis Example 1 13: 

[0339] 5-Amino-2-[4-(4-methoxypiperidin^ 



[0340] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 84, except that 
4-methoxypiperidine was used instead of thiomorpholine, the title compound was obtained, melting point: 1 25-1 30°C. 

Starting Material Synthesis Example 1 14: 

[0341] 5-Amino-2-(3-morpholinopropoxy)benzonitrile 



[0342] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 36, using 1 -(3-hy- 
droxypropyi)morpholine and 2-chloro-5-nitrobenzonitrile, the title compound was obtained. 

1 H-NMR (400 MHz, DMSO-d 6 ) 6 (ppm):1.8 - 1.9 (2H, m), 2.3 - 2.5 (6H, m), 3.5 - 3.6 (4H, m), 3.95-4.05 (2H, m), 5.06 
(2H, s), 6.78 (1H, d,J = 2.9 Hz), 6.84 (1H, dd, J = 8.8, 2.9 Hz), 6.96 (1H f d, J = 8.8 Hz) 

Starting Material Synthesis Example 115: 

[0343] 5-Amino-2-(2-morpholinoethoxy)benzonitrile 



[0344] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 36 using 1 -{2-hy- 
droxyethyl)morpholine and 2-chloro-5-nitrobenzonitrile, the title compound was obtained. 

1 H-NMR (400 MHz, DMSO-d 6 ) 8(ppm):2.4 - 2.5 (4H, m), 2.6 - 2.7 (2H, m), 3.5 - 3.6 (4H f m), 4.08 (2H, d, J = 5.9 Hz), 
5.08 (2H f s), 6.78 (1H, d, J = 2.5 Hz), 6.84 (1H, dd, J = 8.8, 2.5 Hz), 6.98 (1H, d, J = 8.8 Hz). 




CN 
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Starting Material Synthesis Example 116: 



[0345] 5-Amino-2-(4-morpholinopiperidin-1-ylmethyl)benzonitrile 




[0346] A suspension of carbon tetrachloride (400 ml) containing 2-methyl-5-nitrobenzonitrile (24 g), N-bromosuc- 
cinicimide (26.4 g) and 2 l 2-azobis(isobutyronitrile) (0.8 g) was stirred at a refluxing temperature for 4 h. The reaction 
mixture was added into saturated aqueous sodium thiosulfate solution under room temperature, washed with water 
and saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under re- 
duced pressure. Acetonitrile (50 ml) solution of the obtained 2-bromomethyi-5-nitrobenzonitrile (5 g), 4-morpholinopi- 
peridine (5.3 g) and diisopropylethylamine (8.0 g) was stirred at a refluxing temperature for 1 h. 4N Hydrochloric acid 
was added under ice-cooling to adjust the solution to pH 2 and the solution was washed with chloroform. The solution 
was adjusted to pH 10 with a 30% aqueous potassium carbonate solution and extracted with chloroform. The organic 
layer was washed with water and saturated brine and dried over anhydrous magnesium sulfate, after which the solvent 
was evaporated under reduced pressure. The residue was purified by silica gel column chromatography (mobile phase: 
chloroform-methanol) to give 2-(4-morpholinopiperidin-1-ylmethyl)-5-nitrobenzonitrile (1.7 g). Using this compound, 
reduction was conducted acording to Starting Material Synthesis Example 40 to give the title compound, melting point: 
162-165°C. 

Starting Material Synthesis Example 117: 

[0347] 5-Amino-2-(3-hydroxypropylthio)benzonitrile 



[0348] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40, except that 
3-mercapto-1-propanol was used instead of piperidine, the title compound was obtained. 

1 H-NMR (400 MHz, DMSO-d 6 ) 6(ppm):1.5 - 1.7 (2H, m), 2.84. (2H, t, J = 6.8 Hz), 3.45 (2H, q apparent, J = 5.3 Hz) f 
4.50 (1H, t, J = 5.3 Hz), 5.77 (2H, s), 7.60 (1H, dd, J = 8.8, 2.4 Hz), 6.89 (1H, d, J = 2.4 Hz), 7.32 (1H, d, J = 8.8 Hz). 

Example 1: 

[0349] N-(3-Cyano-4-neopentyloxyphenyl)-1,5-dimethylpyrazole-4-carboxamide 
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[0350] 1 ,5-Dimethylpyrazole-4-carboxylic acid (1 0 g), 1 -hydroxybenzotriazole (1 1 .6 g) and 1 -ethy1-3-(3'-dimethylami- 
nopropyl)carbodiimide (16.3 g) were added to dimethylformamide (200 ml) and the mixture was stirred at room tem- 
perature for 1.5 h. The reaction mixture was treated with aqueous potassium carbonate solution. The organic layer 
was extracted with ethyl acetate, washed with saturated brine and dried over anhydrous magnesium sulfate, after 
which the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the residue to allow crys- 
tallization. The crystals were recrystallized from ethyl acetate to give 1-benzotriazole 1 ,5-dimethylpyrazole-4-carbox- 
ylate (11.8 g), melting point 167-168°C. 

[0351] 1-Benzotriazole 1,5-dimethylpyrazole-4-carboxylate (3 g) and 5-amino-2-neopentyioxybenzonitrile (2.4 g) 
were added to ethanol (30 ml) and the mixture was stirred at 78°C for 3 h. After evaporation of the solvent, the residue 
was purified by silica gel column chromatography (mobile phase: chloroform:methanol = 50:1). to give the title com- 
pound (2.56 g), melting point: 187-188°C. 

Example 2: 

[0352] N-(3-Cyano-4-isobutoxyphenyi)-1,5-dimethylpyrazole-4-carboxamide 




[0353] 1 -Hydroxybenzotriazole 1,5-dimethylpyrazole-4-carboxylate (2 g) and 5-amino-2-isobutoxybenzonitrile (1.9 
g) were added to ethanol (25 ml) and the mixture was stirred at 78°C for 3 h. After evaporation of the solvent, the 
residue was purified by silica gel column chromatography (mobile phase: chlorofomr.methanol = 50:1) to give the title 
compound (0.8 g) t melting point: 160-162°C. 

Example 3: 

[0354] N-(3-Cyano-4-piperidinophenyl)-1 l 5-dimethylpyrazole-4-carboxamide 




[0355] 1 -Hydroxybenzotriazole 1 > 5-dimethylpyrazole-4-carboxylate (1 .2 g) and 5-amino-2-piperidinobenzonitrile (0.9 
g) were added to ethanol (20 ml) and the mixture was stirred at 78°C for 3 h. After evaporation of the solvent, aqueous 
potassium carbonate solution was added to the residue and the mixture was extracted with ethyl acetate. The organic 
layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was 
evaporated under reduced pressure, n-Hexane was added to the residue to allow crystallization. The crystals were 
recrystallized from hydrous ethanol to give the title compound (0.7 g), melting point: 217-218*0. 

Example 4: 

[0356] N-{3-Cyano^-l4-(2-hydroxyethyl)piperazin-1^ 
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[0357] 1-Benzotriazole 1,5-dimethylpyrazole-4-carboxylate (3 g) and 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl] 
benzonitrile (2.9 g) were added to ethanol (25 ml) and the mixture was stirred at 78°C for 3 h. After evaporation of the 
solvent, aqueous potassium carbonate solution was added to the residue and the mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which 
the solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The 
crystals were recrystallized from hydrous ethanol to give the title compound (0.65 g), melting point: 228-230PC. 

Example 5: 

[0358] N-[3-Cyano-(4-hydroxypiperidin-1-yl)phenyl]-1 f 5-dimethylpyrazole-4-carboxamide 



[0359] 1-Benzotriazole 1,5-dimethylpyrazole-4-carboxylate (3 g) and 5-amino-2-(4-hydroxypiperidin-1-yl)benzoni- 
trile (2.5 g) were added to ethanol (35 ml) and the mixture was stirred at 78°C for 3 h. After evaporation of the solvent, 
aqueous potassium carbonate solution was added to the residue and the mixture was extracted with ethyl acetate. 
The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the 
solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The 
crystals were recrystallized from hydrous ethanol to give the title compound (0.9 g), melting point: 261-262°C. 



[0360] 4-(1-[2-Cyano-4-(1,5KJimethyl-4-pyrazote 



[0361] N-[3-Cyano-(4-hydroxypiperidin-1-yl)phen^ (0.7 g), succinic anhy- 




Example 6: 




.OH 
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dride (0.2 g) and a catalytic amount of p-toluenesulfonic add monohydrate were added to nitrobenzene (5 ml), and 
the mixture was reacted at 120°C for 3 h. After cooling to room temperature, diisopropyl ether was added and the 
precipitated crystals were recrystallized from hydrous dimethylformamide to give the title compound (0.5 g), melting 
point: 211-212°C. 

Example 7: 

[0362] N-(3-Cyano^n4iexyloxyphenyl)-1,5-dimethylpyrazole-4-carboxamide 




[0363] 1 -Benzotriazoie 1 ,5-dimethylpyrazole-4-carboxylate (1 g) and 5-amino-2-n-hexy1oxybenzonitrile (0.8 g) were 
added to ethanol (1 0 ml) and the mixture was stirred at 78°C for 3 h. After evaporation of the solvent, aqueous potassium 
carbonate solution was added to the residue and the mixture was extracted with ethyl acetate. The organic layer was 
washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated 
under reduced pressure. n-Hexane was added to the residue to allow crystallization. The crystals were recrystallized 
from hydrous ethanol to give the title compound (0.7 g), melting point: 150-151°C. 

Example 8: 

[0364] N-(3-Cyano-4-neopentyloxyphenyl)-1,3-dimethylpyrazole-4-carboxamide 




[0365] 1 ,3-Dimethylpyrazole-4-carboxylic acid (0.6 g), 5-amino-2-neopentyloxybenzonitrile (0.9 g), triethylamine (1 .0 
g) and diethyl cyanophosphate (1 .0 g) were added to dimethylformamide (10 ml) and the mixture was stirred at room 
temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer 
was washed with saturated brine and dried over magnesium sulfate, after which the solvent was evaporated under 
reduced pressure. n-Hexane was added to the residue to allow crystallization. The crystals were recrystallized from 
hydrous methanol to give the title compound (0.5 g), melting point: 193-1 94°C. 

Example 9: 

[0366] N-(3-Cyano-4-neopentyloxyphenyl)-1-(4-fluoro^ 
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[0367] 1-(4-Fluorophenyl)-3-methylpyrazole-4-carboxylic acid (1.2 g) f 5-amino-2-neopentyloxybenzonitrile (1.3 g), 
triethylamine (1.7 g) and diethyl cyanophosphate (1.3 g) were added to dimethylformamide (10 ml) and the mixture 
was stirred at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. 
The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the 
solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The 
crystals were recrystallized from a mixed solvent of ethyl acetate-n-hexane to give the title compound (0.4 g), melting 
point: 181-182°C. 



[0368] N-(3-Cyano^neopentyloxyphenyl)-1-(4-fluorophenyl)-5-me.thylpyrazole-4K»rboxamide 1/2 hydrate 



[0369] 1-(4-Fluorophenyl)-5-methy1pyrazole-4-carboxylic acid (2.1 g), 5-amino-2-neopentyloxybenzonitrile (1.3 g) f 
triethylamine (1.7 g) and diethyl cyanophosphate (1.3 g) were added to dimethylformamide (10 ml) and the mixture 
was stirred at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. 
The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the 
solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The 
crystals were recrystallized from hydrous ethanol to give the title compound (0.2 g) f melting point: 126-127°C. 

Example 11: 

[0370] N-(3-Cyano^sobutoxyphenyl)-1-(4-fluorophenyl)-3-methylpyrazole^-CTrboxamide 



[0371] 1-(4-Fluorophenyl)-3-methylpyrazole-4-carboxylic acid (0.6 g) f 5-amino-2-isobutoxybenzonitrile (0.5 g), tri- 
ethylamine (0.8 g) and diethyl cyanophosphate (0.7 g) were added to dimethylformamide (8 ml) and the mixture was 
stirred at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The 
organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent 
was evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The crystals 



Example 10: 




1/2 H 2 0 
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were recrystallized from hydrous ethanol to give the title compound (0.2 g), melting point: 179-180°C. 



Example 12: 



[0372] N^3-Cyano^eopentyloxyphenyl)-1-(4-fluorophenyl)-3,5^imethylpyrazole-4-cart)oxamide 




CN 



[0373] 1-(4-Fluorophenyl)-3,5-dimethylpyrazole-4-cart)oxylic acid (2 g), 5-amino-2-neopentyloxybenzonitrile (1 .7 g), 
triethylamine (1.7 g) and diethyl cyanophosphate (1.4 g) were added to dimethylformamide (20 ml) and the mixture 
was stirred at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. 
The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the 
solvent was evaporated under reduced pressure, n-Hexane was added to the residue to allow crystallization. The 
crystals were recrystallized from hydrous methanol to give the title compound (0.6 g), melting point: 174-175°C. 

Example 13: 

[0374] N-(3-Cyano-4-neopentyloxyphenyl)-1-(4-tluorophenyl)pyrazole-4-carboxamide 



[0375] 1-(4-Fluorophenyl)pyrazole-4-cartooxylic acid (2 g), 5-amino-2-neopentyioxybenzonitrile (2.2 g), triethylamine 
(2 g) and diethyl cyanophosphate (1 .6 g) were added to dimethylformamide (20 ml) and the mixture was stirred at room 
temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer 
was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated 
under reduced pressure. n-Hexane was added to the residue to allow crystallization. The crystals were recrystallized 
from hydrous methanol to give the title compound (1.2 g), melting point: 196-197°C. 



[0376] N-(3-Cyano^-neor^ntyloxyphenyl)-1-(3-trifluoro 



[0377] 1-(3-Trif!uoromethylphenyl)-5-methylpyrazole-4-carboxylic acid (2 g), 5-amino-2-neopentyloxybenzonitrile 
(1.8 g), triethylamine (1.6 g) and diethyl cyanophosphate (1.4 g) were added to dimethylformamide (20 ml) and the 




Example 14: 
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mixture was stirred at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl 
acetate. The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which 
the solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The 
crystals were recrystallized from hydrous ethanol to give the title compound (1.4 g), melting point: 116-118°C. 

Example 15: 

[0378] N-(3-Cyano^neopentyloxyphenyl)-1-(4-fluorophenyl)pyrrole-3-carboxamide 



[0379] 1-(4-Fluoropheny1)pyrrole-3-carboxylic acid (2 g), 5-amino-2-neopentyloxybenzonitrile (1.8 g), triethytamine 
(1.7 g) and diethyl cyanophosphate (1.6 g) were added to dimethylformamide (20 ml) and the mixture was stirred at 
room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic 
layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was 
evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The crystals were 
recrystallized from hydrous methanol to give the title compound (0.7 g), melting point: 167-169*0. 

Example 16: 

[0380] N-(3-Cyanc^-isobutoxyphenyl)-1-(4-fluorophenyl)-5-methylpyrazole-4-rarboxamide 



[0381] 1 -(4-Fluorophenyl)-5-methylpyrazole-4-carboxylic acid (2 g), 5-amino-2-isobutoxybenzonitrile (1 .7 g), triethyl- 
amine (2.7 g) and diethyl cyanophosphate (2.2 g) were added to dimethylformamide (20 ml) and the mixture was stirred 
at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic 
layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was 
evaporated under reduced pressure. Diisopropyl ether was added to the residue to allow crystallization. The crystals 
were recrystallized from a mixed solvent of ethyl acetate-n-hexane to give the title compound (1.2 g), melting point: 
177-178°C. 

Example 17: 

[0382] N- (3-Cyano-4-isobutoxyphenyl)-1 -(4-fluorophenyl)-5-hydroxypyrazole-4-carboxamide 





N 
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[0383] Ethyl 1-(4-fluorophenyl)-5-hydroxypyrazole-4-carboxylate (1 g) and 5-amino-2-isobutoxybenzonitrile (0.8 g) 
were added to pyridine (10 ml) and the mixture was stirred at 120°C for 4 h. After evaporation of the solvent under 
reduced pressure, hydrochloric acid was added to the residue and the mixture was extracted with chloroform. The 
organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent 
5 was evaporated under reduced pressure. Diisopropyl ether was added to the residue to allow crystallization. The crys- 
tals were recrystallized from a mixed solvent of ethanol-diisopropyl ether to give the title compound (0.2 g), melting 
point: 207-208°C. 

Example 18: 

10 

[0384] N-(3-Cyano^-neopentyloxyphenyt)-1-(4-flu 1/2 hydrate 



15 



20 




[0385] To dimthylfbrmamide (5 ml) solution containing N-(3-cyano-4-neopentyloxyphenyl)-1-(4-fluorophenyl)- 
3-methylpyrazole-4-carboxamide (1.5 g) was added sodium hydride (60% content, 0.2 g) under ice-cooling and the 
mixture was stirred for 1 h. A solution of dimethylformamide (1 ml) containing methyl iodide (0.6 g) was added and the 
25 mixture was stirred under ice-cooling for 1 h. The mixture was allowed to warm to room temperature and stirred for 1 
h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer was washed with 
saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced 
pressure. The residue was purified by silica gel column chromatography (mobile phase: ethyl acetate:n-hexane = 5: 
1) to give the title compound (0.5 g), melting point: 65-69°C. 

30 

Example 19: 

[0386] N-(3-Cyano^neopentyloxyphenyl)-N-[1-(4-fluoro^ 

35 



0 



40 




45 

[0387] Dichloroethane solution (45 ml) containing 1 -(4-fluorophenyl)-3-methylpyrazole-4-carboxyIic acid (8.1 g) and 
thionyl chloride (5.3 g) was stirred at 83°C for 30 min to give acid chloride. This was added to pyridine solution (80 ml) 
containing ethyl N-(3-cyano-4-neopentyloxyphenyl)glycine (5.3 g) under ice-cooling and the mixture was stirred for 1 
h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer was washed with 

50 saturated brine, after which the solvent was evaporated under reduced pressure. Sodium hydroxide (1 .8 g), water (40 
ml) and ethanol (40 ml) were added to the residue and the mixture was stirred at a refluxing temperature for 1 h. The 
solvent was evaporated under reduced pressure. Dilute hydrochloric acid was added, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, 
after which the solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow crystal- 

55 lization. The crystals were recrystallized from a mixed solvent of toluene-n-hexane to give the title compound (4.7 g), 
melting point: 156.7°C. 
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Example 20: 

[0388] N-(3-Cyano-4^eopentyloxyphenyl)-1-phen^^ 




CN 



[0389] 1-Phenyl-3-methylpyrazole-4-carboxylic acid (2.2 g), 5-amino-2-neopentyloxybenzonitrile (2.2 g) f triethyl- 
amine (3.3 g) and diethyl cyanophosphate (2.7 g) were added to dimethylformamide (20 ml) and the mixture was stirred 
at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic 
layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was 
evaporated under reduced pressure, n-Hexane was added to the residue to allow crystallization. The crystals were 
recrystallized from hydrous methanol to give the title compound (2.4 g), melting point: 155-156*0. 

Example 21: 

[0390] N-(3-Cyanc-4-neopentyloxyphenyl)-1-methyl-3-phenylpyrazole-5-carboxamide 



[0391] 1-Methyl-3-phenylpyrazole-5-carboxyIic acid (0.8 g), 5-amino~2-neopentyloxybenzonitrile (0.8 g), triethyl- 
amine (1 .2 g) and diethyl cyanophosphate (1 .0 g) were added to dimethylformamide (10 ml) and the mixture was stirred 
at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic 
layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was 
evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The crystals were 
recrystallized from hydrous methanol to give the title compound (0.3 g), melting point: 223-224°C. 

Example 22: 

[0392] N-(3-Cyano-4-neopentyloxyphenyl)-1-methyl-5-phenylpyrazole-3-carboxamide 



[0393] 1-Methyl-5-phenylpyrazole-3-carboxy1ic acid (2.1 g), 5-amino-2-neopentyloxybenzonitrile (2.2 g), triethyl- 
amine (3.4 g) and diethyl cyanophosphate (2.7 g) were added to dimethylformamide (25 ml) and the mixture was stirred 
at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic 
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layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was 
evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The crystals were 
recrystallized from hydrous dimethylformamide to give the title compound (3.1 g), melting point: 156-157°C. 

Example 23: 

[0394] N-(3-Brorm>-4-neopentyloxypheny1H-(4-f^ 



[0395] 1-(4-Fluorophenyl)-3-methylpyrazole-4-carboxylic acid (1 .7 g) f 3-bromo-4-neopentyloxyaniline (2 g), triethyl- 
amine (2.3 g) and diethyl cyanophosphate (1 .9 g) were added to dimethylformamide (20 ml) and the mixture was stirred 
at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic 
layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was 
evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The crystals were 
recrystallized from hydrous dimethylformamide to give the title compound (1.4 g), melting point: 193-194°C. 

Example 24: 

[0396] N-(3-Cyano-4-n4iexyloxyphenyl)-1-(4-fluoroph n 



[0397] 1-(4-Fluorophenyl)-3-methyipyrazole-4-carboxy1ic acid (1 .0 g), 5-amino-2-n-hexyioxybenzonitrile (1 .0 g), tri- 
ethylamine (1 .4 g) and diethyl cyanophosphate (1 .2 g) were added to dimethylformamide (20 ml) and the mixture was 
stirred at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The 
organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent 
was evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The crystals 
were recrystallized from ethyl acetate to give the title compound (0.5 g), melting point: 160-161°C. 

Example 25: 

[0398] 5-Chloro-N-(3-cyano-4-neopentyloxyphenyl)-1- (4-fluorophenyl)pyrazoIe-4-carboxamide 






N 
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[0399] 5-Chloro-1 -(4-fluorophenyl)-3-pyrazoie-4-carboxylic acid (1 .0 g), 5-amino-2-neopentyloxybenzonitrile (0.9 g), 
triethylamine (1.3 g) and diethyl cyanophosphate (1.0 g) were added to dimethylformamide (10 ml) and the mixture 
was stirred at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. 
The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the 
solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The 
crystals were recrystallized from hydrous methanol to give the title compound (0.6 g), melting point: 149-1 SO^C. 

Example 26: 

[0400] N-(3-Cyano^-neopentyloxyphenyl)-1-(2 t 2 t 2-trifluoroethyl)pyrazole^^arboxamide 



[0401] 1-(2,2 f 2-Trifluoroethyl)pyrazole-4-carboxylic acid (2.2 g), 5-amino-2-neopentyloxybenzonitrile (2.5 g), 1-hy- 
droxybenzotriazole (1.8 g) and l-ethyl-^S'-dimethylaminopropyOcarbodiimide (2.6 g) were added to dimethylforma- 
mide (20 ml) and the mixture was stirred at room temperature for 1.5 h. The reaction mixture was treated with aqueous 
potassium carbonate solution and extracted with ethyl acetate. The organic layer was washed with saturated brine and 
dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl 
ether was added to the residue to allow crystallization. The crystals were recrystallized from ethyl acetate to give the 
title compound (1.8 g), melting point 159-160°C. 

Example 27: 

[0402] N-(3-Cyano-4-neopentyloxyphenyl)-1-(4-fluorophenyl)-5-methy1pyrazole-3-carboxamide 



[0403] 1-(4-Fluorophenyl)-5-methylpyrazole-3-carboxylic acid (2.1 g) f 5-amino-2-neopentyloxybenzonitrile (2.0 g), 
triethylamine (2.9 g) and diethyl cyanophosphate (2.3 g) were added to dimethylformamide (25 ml) and the mixture 
was stirred at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. 
The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the 
solvent was evaporated under reduced pressure. Methanol was added to the residue to allow crystallization. The 
crystals were recrystallized from hydrous methanol to give the title compound (1.9 g), melting point: 146-147°C. 

Example 28: 

[0404] N-(3-Cyano^neopentyloxyphenyl)-1-(4-fluorophenyl)-3-methylpyrazole-5-carboxamide 
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[0405] 1-(4-Fluorophenyl)-3-methylpyrazole-5-carboxylic acid (1.4 g), 5-amino-2-neopentyloxybenzonitrile (1.3 g), 
triethylamine (1.9 g) and diethyl cyanophosphate (1.6 g) were added to dimethylformamide (20 ml) and the mixture 
was stirred at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. 
The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the 
solvent was evaporated under reduced pressure. Methanol was added to the residue to allow crystallization. The 
crystals were recrystallized from hydrous methanol to give the title compound (0.3 g), melting point: *\65PC. 

Example 29: 

[0406] N-(3-Cyano^HSObutylphenyl)-1-(4-fluorophenyi)-3-methylpyrazole^^rboxamid^ 



[0407] 1 -(4-Fluorophenyl)-3-methylpyrazole-4-carboxylic acid (1 .5 g), 5-amino-2-isobutylbenzonitrile (1 .2 g), triethyl- 
amine (2.0 g) and diethyl cyanophosphate (1 .2 g) were added to dimethylformamide (15 ml) and the mixture was stirred 
at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic 
layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was 
evaporated under reduced pressure. A mixed solvent of ethyl acetate-n-hexane was added to the residue to allow 
crystallization. The crystals were recrystallized from hydrous dimethylformamide to give the title compound (0.9 g), 
melting point: 178-179°C. 

Example 30: 

[0408] 1-tert-Butyl-N-(3<^ano-4-neopentyloxyphenyl)-5-methylpyi^ole-4H»rboxamide 
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[0409] 1-ferf-Butyl-5-methylpyrazole-4-carboxylic acid (2 g), 5-amino-2-neopentyloxybenzonitrile (2.2 g), triethyl- 
amine (3.3 g) and diethyl cyanophosphate (2.7 g) were added to dimethylformamide (20 ml) and the mixture was stirred 
at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic 
layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was 
evaporated under reduced pressure. Methanol was added to the residue to allow crystallization. The crystals were 
recrystallized from hydrous dimethylformamide to give the title compound (2.2 g), melting point: 143-144°C. 



[041 0] N-{3-Cyano-4-(2-(dimethylamino)ethoxy)phenyl}-1 -<4-fluorophenyl)-5-methylpyrazole-4-carboxamide hy- 
drochloride 1/4 hydrate 




[041 1] 1-(4-Fluorophenyl)-5-dimethylpyrazole-4-carboxylic acid (35 g), 1-hydroxybenzotriazole (25.5 g) and 1-ethyl- 
3-(3^jimethylaminopropyl)carbodiimide (36 g) were added to dimethylformamide (360 ml) and the mixture was stirred 
at room temperature for 1.5 h. The reaction mixture was treated with aqueous potassium carbonate solution and ex- 
tracted with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous magnesium 
sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the residue 
to allow crystallization. The crystals were recrystallized from ethyl acetate to give 1-benzotriazole 1-(4-fluorophenyl)- 
5-dimethyIpyrazole-4-carboxylate (62 g), melting point 166-168°C. 

[041 2] 1 -Benzotriazole 1 -(4-f!uorophenyl)-5-dimethylpyrazole-4-carboxylate (3 g) and 5-amino-2-(2-(dimethylamino) 
ethoxy)benzonitrile (2.3 g) were added to ethanol (30 ml) and the mixture was stirred at 78°C for 3 h. The solvent was 
evaporated and the residue was purified by silica gel column chromatography (mobile phase: chloroformrmethanol = 
50:1). To the obtained oily substance was added 10% hydrogen chloride-isopropanol solution to allow crystallization 
and the crystals were recrystallized from a mixed solvent of methanol-ethyl acetate to give the title compound (0.4 g), 
melting point: 258°C. 

Example 32: 

[0413] N-(3-Cyano^neopentyloxyphenyl)-1-cydohexyl-5-methylpyrazole-4-carboxamide 1 hydrate 



[0414] 1-Cyclohexyl-5-methylpyrazole-4-carboxylic acid (1 .2 g) f 5-amino-2-neopentyloxybenzonitrile (1 .1 g), triethyl- 
amine (1 .7 g) and diethyl cyanophosphate (1 .4 g) were added to dimethylformamide (1 5 ml) and the mixture was stirred 
at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic 
layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was 
evaporated under reduced pressure. Methanol was added to the residue to allow crystallization. The crystals were 
recrystallized from hydrous dimethylformamide to give the title compound (1.2 g), melting point: 126-12(PC. 

Example 33: 

[041 5] N-[3-Cyano-4-phenoxyphenyi]-1 - (4-fluorophenyi)-5-methylpyrazole-4-carboxamide 



Example 31: 
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[0416] 1-Benzotriazole 1-(4-fluorophenyl)-5-methylpyrazole-4-carboxylate (1.6 g) and 5-amino-2-phenoxybenzoni- 
trile (1 g) were added to ethanol (12 ml) and the mixture was stirred at 78°C for 3 h. The solvent was evaporated and 
the residue was purified by silica gel column chromatography (mobile phase: chloroformrmethanol = 50:1) and recrys- 
tallized from ethyl acetate to give the title compound (0.7 g), melting point: 182-183?C. 

Example 34: 

[0417] N-[3-Cyano^(2,2,2-trifluoroethoxy)phenyl-1-(4-fluorophenyl)pyrrole-3^rboxamide 



[0418] Dichloroethane solution (10 ml) containing 1-(4-fluorophenyl)pyrrole-3-carboxylic acid (1 g) and thionyl chlo- 
ride (0.7 g) was stirred at 83°C for 30 min to give acid chloride. This was added to pyridine solution (10 ml) containing 
5-amino-2-(2 f 2,2-trifluoroethoxy)benzonitrile (1.1 g) under ice-cooling and the mixture was stirred for 1 h. The reaction 
mixture was added into water and extracted with ethyi acetate. The organic layer was washed with saturated brine and 
the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the residue to allow crystallization. 
The crystals were recrystallized from a mixed solvent of toluene-acetonitrile to give the title compound (0.4 g), melting 
point: 227- 228°C. 

Example 35: 

[0419] N-(3-Ctyano^neopentyloxyphenyl)-N-[1-(4-fluoro^ 



[0420] To dimethylformamide solution (24 ml) containing N-(3-cyano-4-neopentyloxyphenyl)-1-(4-fluorophenyl)pyr- 
role-3-carboxamide (2.2 g) was added sodium hydride (60% content, 0.3 g) under Ice-cooling and the mixture was 
stirred for 1 h. Dimethylformamide solution (1 ml) containing ethyl bromoacetate (1.2 g) was added and the mixture 
was stirred for 1 h under ice-cooling, and after being warmed to room temperature, stirred for another 1 h. The reaction 
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mixture was added into water and extracted with ethyl acetate. The organic layer was washed with saturated brine and 
dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. The residue 
was purified by silica gel column chromatography (mobile phase: ethyl acetatein-hexane = 5: 1 ) to give ethyl N-(3-cyano- 
4-neopentyloxyphenyl)-N-[1-(4-fluorophenyl) pyrrole-3-ylcarbonyi]glycine ethyl as an oily sybstance. This was added 
to ethanol (10 ml) and 10% aqueous sodium hydroxide solution (10 ml) was added. The mixture was stirred for 30 min 
at a refluxing temperature. The solvent was evaporated under reduced pressure and dilute hydrochloric acid was 
added. The resulting crystals were recrystallized from hydrous dimethylformamide to give the title compound (0.8 g), 
melting point: 248-249°C. 

Example 36: 

[0421] N-(3-Cyano-4-cyclohexyloxyphenyl)-1-(4-fluorophenyl)pyrrole-3-carboxamide 



[0422] 1 -(4-Fluorophenyl)pyrrole-3-carboxylic acid (1 .5 g) and thionyl chloride (1 .0 g) were reacted in dichloroethane 
(1 0 ml) at 1 10°C for 30 min to give acid chloride. The solvent was evaporated under reduced pressure. To the residue 
were added 5-amino-2-cyclohexyloxybenzonitrile (1.6 g) and pyridine (10. ml) and the mixture was stirred at room 
temperature for 1 h. The reaction mixture was treated with dilute hydrochloric add and extracted with ethyl acetate. 
The organic layer was washed with sodium hydrogen carbonate and saturated brine, and dried over anhydrous mag- 
nesium sulfate, after which the solvent was evaporated under reduced pressure. Hydrous methanol was added to the 
residue to allow crystallization. The crystals were further recrystallized from hydrous methanol to give the title compound 
(1.9 g), melting point: 111-113°C. 

Example 37: 

[0423] N-(3-Cyano^piperidinophenyl)-1-(4-fluoropheny^ 



[0424] 1-Benzotriazole 1^4-fluorophenyi)-5-methytpyrazole-4-carboxylate (2 g) and 5-amino-2-piperidinobenzoni- 
trile (1.1 g) were reacted at 78°C for 3 h in ethanol (20 ml). After evaporation of the solvent, aqueous potassium 
carbonate solution was added to the residue and the mixture was extracted with ethyl acetate. The organic layer was 
washed with dilute hydrochloric acid and saturated brine, and dried over anhydrous sodium sulfate, after which the 
solvent was evaporated. A mixed solvent of ethyl acetate-n-hexane was added to the residue to allow crystallization. 
The crystals were recrystallized from ethyl acetate to give the title compound (1.2 g), melting point: 196-197°C. 
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Example 38: 

[0425] N-(3-Cyano^neopentyloxyphenyl)-N-[1-(4-fl^^ 




[0426] N-(3-Cyano-4-neopentyloxyphenyl)-1-(4-fluorophenylV^ (1 .8 g) and sodium 

hydride (60% content, 0.2 g) were reacted for 1 h in dimethylformamide (24 ml) under ice-cooling. Dimethyrformamide 
solution (1 ml) containing ethyl bromoacetate (0.8 g) was added and the mixture was stirred for 1 h under ice-cooling 
and, after allowed to warm to room temperature, stirred for another 1 h. The reaction mixture was added into water 
and extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous mag- 
nesium sulfate, after which the solvent was evaporated under reduced pressure. The residue was purified by silica gel 
column chromatography (mobile phase: ethyl acetate: n-hexane = 5:1 ) to give ethyl N-(3-cyano-4-neopentyloxypheny1) 
-N-[1-(4-fIuorophenyl)-5-methylpyrazol-4-ylcarbonyl]glycine as an oily substance. This was added to ethanol (10 ml) 
and 10% aqueous sodium hydroxide solution (10 ml) was added. The mixture was stirred at a refluxing temperature 
for 30 min. The solvent was evaporated under reduced pressure. To the residue was added dilute hydrochloric acid 
and the mixture was extracted with ethyl acetate, washed with saturated brine and dried over anhydrous magnesium 
sulfate, after which the solvent was evaporated under reduced pressure. A mixed solvent of toluene-n-hexane was 
added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of toluene-n-hexane 
to give the title compound (0.7 g), melting point: 105-110°C. • t s 

Example 39: 

[0427] N-(3-Cyano^neopentyloxyphenyl)-1-(4-fluoro^ 



[0428] To a methanol solution (20 ml) containing metallic sodium (0.065 g) were added 5-chloro-N-(3-cyano4-neo- 
pentyloxyphenyl)-1-(4-fluorophenyl)pyrazole-4-carboxamide (1 g) and a catalytic amount of potassium iodide, and the 
mixture was stirred at 65°C for 5 h. The solvent was evaporated. Water was added to the residue to allow crystallization. 
The crystals were recrystallized from hydrous methanol to give the title compound (0.3 g), melting point: 120-123PC. 

Example 40: 

[0429] N-(3-Cyano-4-morpholinophenyl)-1-(4-fluorophenyl)-5-methylpyrazole-4-carboxamide 
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[0430] Dichloroethane solution (20 ml) containing 1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxylic acid (2.2 g) and 
thlonyl chloride (1 .5 g) was stirred at 83°C for 30 min to give acid chloride. To this was added pyridine solution (10 ml) 
containing 5-amino-2-morpholinobenzonitrile (2.0 g) under ice-cooling and the mixture was stirred for 1 h. The reaction 
mixture was added into water and extracted with ethyl acetate. The organic layer was washed with saturated brine, 
and the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the residue to allow crystal- 
lization. The crystals were recrystallized from hydrous ethanol to give the title compound (2.1 g), melting point: 
201-202°C. . .. 

Example 41: 

[0431] N-(3-Cyano-4KJiethylaminophenyi)-1^4-fluorophenyl)-5-methylpyrazolfr4-cartx)xamide 



[0432] Dichloroethane solution (20 ml) containing 1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxylic acid (2.2 g) and 
thionyl chloride (1.5 g) was stirred at 83°C for 30 min to give acid chloride. To this was added pyridine solution (10 ml) 
containing 5-amino-2-diethylaminobenzonitrile (1 .9 g) under ice-cooling and the mixture was stirred for 1 h. The reaction 
mixture was added into water and extracted with ethyl acetate. The organic layer was washed with saturated brine, 
and the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the residue to allow crystal- 
lization. The crystals were recrystallized from hydrous methanol to give the title compound (2.1 g), melting point: 
135-136°C. 



[0433] N-[3-Cyano-4-(4-methytpiperazin-1-y1^ 



[0434] Dichloroethane solution (20 ml) containing 1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxylic acid (2.2 g) and 




Example 42: 
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thionyl chloride (1 .5 g) was stirred at 83°C for 30 min to give acid chloride. To this was added pyridine solution (10 ml) 
containing 5-amino-2-(4-methylpiperazin-1-yl)benzonitrile (1.9 g) under ice-cooling and the mixture was stirred for 1 
h. The reaction mixture was treated with aqueous sodium hydroxide solution and extracted with ethyl acetate. The 
organic layer was washed with saturated brine, and the solvent was evaporated under reduced pressure. Diisopropyl 
ether was added to the residue to allow crystallization. TTie crystals were recrystallized from ethanol to give the title 
compound (1.6 g), melting point: 205-207°C. 

Example 43: 

[0435] N-(3-Cyano-4-piperidinophenyl)-1-(4-fluorophenyl)pyrrole-2-carboxamide 



[0436] Dichloroethane solution (20 ml) containing 1 -(4-fluorophenyl)pyrrole-2-cartK)xylic acid (2 g) and thionyl chlo- 
ride (1 .4 g) was stirred at 83°C for 30 min to give acid chloride. To this was added pyridine solution (20 ml) containing 
5-amino-2-piperidinobenzonitrile (2.0 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture 
was treated with aqueous sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed 
with saturated brine, and the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the 
residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-toluene to give 
the title compound (0.7 g), melting point: 158-159°C. 

Example 44: 

[0437] N-(3-Cyano-4-neopentyloxyphenyl)-5-methylpyrazole-4-carboxamide 



[0438] 5-Methylpyrazole-4-carboxylic acid (2 g), 5-amino-2-neopentyloxybenzonitrile (3.2 g), 1-hydroxybenzotria- 
zole (2.5 g) and l-ethyl-S-tS'-dimethylaminopropyOcarbodiimide (3.6 g) were added to dimethylformamide (110 ml) and 
the mixture was stirred at room temperature for 5 h. The reaction mixture was treated with aqueous potassium carbonate 
solution and extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous 
magnesium sulfate, after which the solvent was evaporated under reduced pressure. The residue was purified by silica 
gel column chromatography (mobile phase: chlorofomrmethanol = 100:1), and the obtained oily substance was re- 
crystallized from a mixed solvent of toluene-n-hexane to give the title compound (0.8 g), melting point: 133-134°C. 




F 




Example 45: 



[0439] N-[3-Cyano^-(4-hydroxypiperidin-1-yl)phenyQ-1-(4-fluorophenyl)-5-methylpyrazole^-carboxamide 
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•CN 



OH 



[0440] 1-Benzotriazole 1-(4-fluorophenyl)-5-methylpyrazole-4-carboxylate (2 g) and 5-amino-2-(4-hydroxypiperidi- 
no)benzonitrile (1 .0 g) were reacted in ethanol (20 ml) at 78°C for 3 h. After the evaporation of the solvent, aqueous 
potassium carbonate solution was added to the residue and the mixture was extracted with ethyl acetate. The organic 
layer was washed with dilute hydrochloric acid and saturated brine, and dried over anhydrous sodium sulfate, after 
which the solvent was evaporated. Diisopropanol was added to the residue to allow crystallization. The crystals were 
recrystallized from a mixed solvent of ethyl acetate-toluene to give the title compound (0.7 g), melting point: 2 15-21 6° C. 

Example 46: 

[0441] N-(3-Cyano-4-neopentyloxyphenyl)-1-(2-hydroxyethyl)-5-methylpyrazole-4-carboxamide 



[0442] 1-(2-Hydroxyethyl)-5-methylpyrazole-4-carboxylic acid (1.7 g), 5-amino-2-neopentyloxybenzonitrile (2.1 g), 
1-hydroxybenzotriazole (1.6 g) and l-ethyl-S^a'-dimethylaminopropylJcarbodiimide (2.3 g) were added to dimethylfor- 
mamide (20 ml) and the mixture was stirred at room temperature for 5 h. The reaction mixture was treated with aqueous 
potassium carbonate solution and extracted with ethyl acetate. The organic layer was washed with saturated brine, 
and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. The 
residue was purified by silica gel column chromatography (mobile phase: chloroform:methanol = 100:1). Diisopropyl 
ether was added to the obtained oily substance to allow crystallization. The crystals were recrystallized from a mixed 
solvent of ethyl acetate-diisopropyl ether to give the title compound (1.1 g) f melting point: 98-100PC. 




Example 47: 



[0443] Ethyl N-(3-Cyancn4-piperidinophenyl)-N-[1 -(4-fluorophenyl)pyrrol-2-ylcarbonyl]glydne 
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[0444] N- (3-Cyano-4-piperidinophenyl)-1-{4-fluorophenyl)pyrrol-2-ylcart)onyl (1 .1 g) and sodium hydride (60% con- 
tent, 0.2 g) were reacted in dimethylfbrmamide (24 ml) under ice-cooling for 1 h. Dimethylformamide solution (1 ml) 
containing ethyl bromoacetate(0.8 g) was added and the mixture was stirred under ice-cooling for 1 h and, after allowed 
to warm to room temperature, stirred for another 1 h. The reaction mixture was added into water and extracted with 
ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after 
which the solvent was evaporated under reduced pressure. A mixed solvent of toluene-diisopropyl ether was added 
to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-n-hexane 
to give the title compound (1.3 g), melting point: 138-139°C. 

Example 48: 

[0445] N-(3-Cyano^-piperidinophenyl)-N-[1-(4-fiuorophenyl)pynrol-2-ylcarbonyl]glycine 1 hydrate 



[0446] Ethyl N-(3-cyano-4-piperidinophenyl)-N-[1-(4-fluorophenyl)pyiTol-2-ylc»rbonyl]gIycine (1.0 g) was added to 
ethanol (10 ml), and 10% aqueous sodium hydroxide solution (10 ml) was added. The mixture was stirred at a refluxing 
temperature for 30 min. The solvent was evaporated under reduced pressure. Dilute hydrochloric acid was added to 
the residue and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and 
dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. A mixed 
solvent of toluene-diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized 
from hydrous methanol to give the title compound (0.5 g), melting point: 117-120°C. 

Example 49: 

[0447] N-(3-Cyano-4-piperidinophenyl)-1-(4-fluorophenyl)pyrrole-3-carboxamide 
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[0448] Dichloroethane solution (20 ml) containing 1-(4-fluorophenyl)pyrrole-3-carboxylic acid (2 g) and thionyl chlo- 
ride (1 .4 g) was stirred at 83°C for 30 min to give acid chloride. To this was added pyridine solution (20 ml) containing 
5-amino-2-piperidinobenzonitrile (2.0 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture 
was treated with aqueous sodium hydroxide solution and extracted with ethyl acetate. The organic layer-was washed 
with saturated brine, and the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the 
residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-n-hexane to give 
the title compound (0.7 g), melting point: 195-196°C. 

Example 50: 

[0449] N-[3-Cyano-4-neopentyloxyphenyl]-1-(4-fluorophenyl)pyrrole-2-carboxamide 



[0450] Dichloroethane solution (50 ml) containing 1-(4-fluorophenyl)pyrrole-2-carboxylic acid (5 g) and thionyl chlo- 
ride (3.5 g) was stirred at 83°C for 1 h to give acid chloride. To this was added pyridine solution (50 ml) containing 
5-amino-2-neopentyloxybenzonitrile (5 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture 
was treated with aqueous sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed 
with saturated brine, and the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the 
residue to allow crystallization. The crystals were recrystallized from a mixed solvent of toluene-ethyl acetate to give 
the title compound (7.9 g), melting point: 181-182°C. 

Example 51 : 

[0451] Ethyl 4-[N-(3-cyano-4-neopentyloxyphenyl)carbamoyl]-3-methylpyrazol-1 -ylacetate 



[0452] N-(3-Cyano-4-neopentyloxyphenyl)-5-methylpyrazole-4-carboxamide (2.4 g) f potassium carbonate (1.1 g), 
potassium iodide (1 .4 g) and ethyl bromoacetate (1 .4 g) were added to a mixed solvent of dimethylformamide (24 ml) 
and toluene (24 ml) and the mixture was stirred at 60°C for 4 h. The reaction mixture was added into water, washed 




F 
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with dilute hydrochloric acid and saturated brine, and dried over anhydrous magnesium sulfate, after which the solvent 
was evaporated under reduced pressure. The residue was purified by silica gel column chromatography (mobile phase: 
chloroform). Methylene chloride was added to the obtained oily substance to allow crystallization. The crystals were 
recrystallized from a mixed solvent of methylene chloride-n-hexane to give the title compound (0.7 g), melting point: 
5 240°C. 

Example 52: 

[0453] 4-[N-(3-Cyano-4-neopentyloxyphenyl)carbamoyl]-3-methylpyrazol-1 -ylacetic acid 

10 



15 




20 

[0454] Ethyl 4-[N-(3-cyano-4-neopentyloxyphenyl)carbamoyl]-3-methylpyrazol-1 -ylacetate (0.7 g) was added to eth- 
anol (5 ml) and 10% aqueous sodium hydroxide solution (5 ml) was added. The mixture was stirred at a refluxing 
temperature for 30 min. The solvent was evaporated under reduced pressure. To the residue was added dilute hydro- 
chloric acid and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and 
25 dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl 
ether was added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl 
acetate-diisopropyl ether to give the title compound (0.2 g), melting point: 234-245°C. 

Example 53: 

30 

[0455] N- (3-Cyano^-neopentyioxyphenyl)-N-[1-(4-fluoroph 1/2 hydrate 



40 




45 

[0456] N-[3-Cyano-4-neopentyloxypheny1]-1-(4-fluorophenyl)pyrrole-2-carboxamide (4.0 g) and sodium hydride 
(60% content, 0.6 g) were reacted in dimthylformamide (40 ml) under ice-cooling for 1 h. Dimethylformamide solution 
(3 ml) containing ethyl bromoacetate (3.4g) was added and the mixture was stirred under ice-cooling for 1 h, and after 
allowed to warm to room temperature, stirred for another 1 h. The reaction mixture was added into water and extracted 

50 with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, 
after which the solvent was evaporated under reduced pressure. To the residue were added ethanol (40 ml) and then 
10% aqueous sodium hydroxide solution (50 ml). The mixture was stirred at a refluxing temperature for 30 min. The 
solvent was evaporated under reduced pressure. Dilute hydrochloric acid was added to the residue and the mixture 
was extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous mag- 

55 nesium sulfate, after which the solvent was evaporated under reduced pressure. A mixed solvent of chloroform-n- 
hexane was added to the residue to allow crystallization. The crystals were recrystallized from hydrous ethanol to give 
the title compound (3.0 g), melting point: 140-143°C. 
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Example 54: 

[0457] N-[3-Ctyano-4-(4-hydroxypiperidin-1-yl)phenylH^ 




OH 



[0458] 1-(4-Fluorophenyl)-3-methyipyrazole-4-carboxylic acid (1 .0 g), 5-amino-2-(4-hydroxypiperidin-1-yl)benzoni- 
trile (1.0 g), 1-hydroxybenzotriazole (0.7 g) and 1-ethyl-3-(3'-dimethylaminopropyl)cartxxJiimide (1.0 g) were added to 
dimethylformamide (20 ml) and the mixture was stirred at room temperature for 5 h. The reaction mixture was treated 
with aqueous potassium carbonate solution and extracted with ethyl acetate. The organic layer was washed with sat- 
urated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced 
pressure. The residue was purified by silica gel column chromatography (mobile phase: chloroform .methanol = 100: 
1). Diisopropyl ether was added to the obtained oily substance to allow crystallization. The crystals were recrystallized 
from a mixed solvent of ethyl acetate-diisopropyl ether to give the title compound (0.7 g), melting point: 224-22FC. 



[0459] N-(3-Cyano-4-(4-fert4)utyldimethylsil^ 
boxamide 



[0460] Dichloroethane solution (20 ml) containing 1-(4-fluorophenyl)-5-methylpyrazoIe-4-carboxylic acid (2.4 g) and 
thionyl chloride (1.6 g) was stirred at 83°C for 30 min to give acid chloride. To this were added 5-amino-2-(4-fert- 
butyldimethylsilyloxypiperidin-1-yl)benzonitrile (3.6 g) and pyridine (40 ml), and the mixture was stirred at room tem- 
perature for 1 h. The reaction mixture was treated with aqueous sodium hydroxide solution and extracted with ethyl 
acetate. The organic layer was washed with saturated brine, and the solvent was evaporated under reduced pressure. 
Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from ethyl acetate 
to give the title compound (5.1 g), melting point: 195-197°C. 



[0461] N-(3-Cyano^-(4-hydroxypiperidin-1-yl)phenyl)-1-(^ 



Example 55: 




Example 56: 
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5 




OH 



10 



[0462] N-[3-Ctyano-4-(4-fertoutyldimethy1&^ 

boxamide (1 .5 g) and sodium hydride (60% content, 0.2 g) were reacted In dimethylformamide (1 0 ml) under ice-cooling 
for 1 h. Dimethyifonnamide solution (1 ml) containing methyl Iodide (0.6 g) was added and the mixture was stirred 

15 under ice-cooling for 1 h and, after allowed to warm to room temperature, stirred for another 1 h. The reaction mixture 
was added into water and extracted with ethyl acetate. The organic layer was washed with dilute hydrochloric acid and 
saturated-brine, and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced 
pressure. Tetrabutylammonium fluoride (1.4 g), tetrahydrofuran (10 ml) and acetonitrile (10 ml) were added to the 
residue, and the mixture was stirred at 80°C for 2 h. The reaction mixture was added into water and extracted with 

20 ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after 
which the solvent was evaporated under reduced pressure. A mixed solvent of ethyl acetate-n-hexane was added to 
the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-ethanol to 
give the title compound (0.8 g), melting point: 211-212°C. 

25 Example 57: 

[0463] N-[3-tyano-4-(4-hydroxypiperidin-1-yl)p^ 
1/2 isopropanol 



[0464] N-(3-Cyano-4-(4-tert-butyldimethylsilyloxypiperidin-1-yl) phenyl) -1- (4-fluorophenyl) -5-methylpyrazole- 
4-carboxamide (3.3 g) and sodium hydride (60% content, 0.3 g) were reacted in dimethylformamide (30 ml) under ice- 
cooling for 1 h. Dimethylformamide solution (10 ml) containing ethyl bromoacetate(1.4 g) was added and the mixture 

45 was stirred under ice-cooling for 1 h and, after allowed to warm to room temperature, stirred for another 1 h. The 
reaction mixture was added into water and extracted with ethyl acetate. The organic layer was washed with saturated 
brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. 
Tetrabutylammonium fluoride (3.0 g), tetrahydrofuran (20 ml) and acetonitrile (20 ml) were added to the residue and 
the mixture was stirred at 80°C for 1 h. The solvent was evaporated under reduced pressure. To the residue was added 

50 dilute hydrochloric acid and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated 
brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. 
A mixed solvent of toluene-ethyl acetate was added to the residue to allow crystallization. The crystals were recrys- 
tallized from hydrous isopropanol to give the title compound (0.3 g), melting point: 155-158?C. 

55 Example 58: Ethyl 

[0465] N-(3-Cyano^neopentyloxyphenyl)-N-[1-(4-fluorophenyl)pyrazol^ylcarbonyl]glydn^ 



30 



40 



35 
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[0466] Dichloroethane solution (15 ml) containing 1-(4-fluorophenyl)pyrazole-4-cart>oxylic acid (1.2 g) and thionyl 
chloride (0.7 g) was stirred at 83°C for 1 h to give acid chloride. To this was added pyridine solution (15 ml) containing 
ethyl N-(3-cyano-4-neopentyloxyphenyl)glycine (1.5 g) under ice-cooling and the mixture was stirred for 1 h. The re- 
action mixture was added into water and extracted with ethyl acetate. The organic layer was washed with saturated 
brine, and the solvent was evaporated under reduced pressure. A mixed solvent of toluene-n-hexane was added to 
the residue to allow crystallization. The crystals were recrystallized from hydrous ethanol to give the title compound 
(1.7 g), melting point: 153-155°C. 

Example 59: 

[0467] N-(3-Cyano^neopentyloxyphenyl)-N-[1-(4-fluorophenyl)pyrazol^-yIca*onyl]glycine 



o 




[0468] Ethyl N-(3<yano-4-neopentyloxyphenyl)-N-[1-(4-fiuorophenyl)pyi^oM-ylcart>onyl]glycine (1.5 g) was add- 
ed to ethanol (15 ml). 10% aqueous sodium hydroxide solution (10 ml) was added and the mixture was stirred at a 
refiuxing temperature for 30 min. The solvent was evaporated under reducer pressure. To the residue was added dilute 
hydrochloric acid and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine 
and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. A 
mixed solvent of chloroform-n-hexane was added to the residue to allow crystallization. The crystals were recrystallized 
from hydrous acetic acid to give the title compound (0.9 g), melting point: 274-275° C/decomposition 

Example 60: 

[0469] N^3-Cyano^-[4-(2-hydroxyethyl)piperazin-1-y^ 
ide 




[0470] 1-Benzotriazole 1-(4-fluorophenyl)-5-dimethylpyrazole-4-cart)oxylate (30 g) and 5-amino-2-[4-(2-hydroxye- 
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thyl)piperazin-1-yl]benzonitrile (21 .9 g) were reacted in ethanol (100 ml) at 78°C for 3 h. After the evaporation of the 
solvent, aqueous potassium carbonate solution was added to the residue and the mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which 
the solvent was evaporated. Ethyl acetate was added to the residue to allow crystallization. Trie crystals were recrys- 
tallized from ethyl acetate to give the title compound (25 g), melting point: 179-180PC. 

Example 61: 

[0471] 4-(1^2-Cyano^[1-(4-fluorophenyl)-5-me 
ic acid 




o 



[0472] N-[3-Cyano-4-(4-hydroxypiperidino)phenyl]-1-(^ (1 .9 g), suc- 

cinic anhydride (0.5 g) and a catalytic amount of p-toluenesulfonic acid 1 hydrate were added to nitrobenzene (40 ml) 
and the mixture was stirred at 110°C for 6 h. The reaction mixture was ice-cooled, diisopropyl ether was added thereto. 
The precipitated crystals was collected by filtration and recrystallized from hydrous ethanol to give the title compound 
(1.2 g), melting point: 219-220°C. 

Example 62: 

[0473] Ethyl N-[3-cyano-4-neopentyloxyphenyI]-N-[1-(3-trifluoromethylphenyl)-3-methylp 
cine 




[0474] Dichloroethane solution (20 ml) containing 1-(3-trifluorophenyl)-3-methylpyrazole-4-carboxylic acid (1.6 g) 
and thionyl chloride (0.8 g) was stirred at 83°C for 1 h to give acid chloride. Pyridine solution (15 ml) containing ethyl 
N-(3-cyano-4-neopentyloxyphenyl)gIycine (1.4 g) was added thereto under ice-cooling and the mixture was stirred for 
1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer was washed with 
saturated brine, and the solvent was evaporated under reduced pressure. The residue was recrystallized from ethanol 
to give the title compound (1.7 g), melting point: 156-158°C. 
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Example 63: N-(3-Cyano-4-neopentyloxyphenyl)-N-[1 -(3-trifluoromethyiphenyl)-3-methylpyrazoi-4-yIcarbonyl] 
glycine 

[0475] 



0 




[0476] Ethyl N-(3-cyano-4-neopentyloxyphenyl)-N-[1-(3-trif^ 

cine (1 .5 g) was added to ethanol (15 ml). 10% Aqueous sodium hydroxide solution (10 ml) was added and the mixture 
was stirred at a refiuxing temperature for 30 min. The solvent was evaporated under reduced pressure. Dilute hydro- 
chloric acid was added to the residue and the mixture was extracted with ethyl acetate. The organic layer was washed 
with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under re- 
duced pressure. A mixed solvent of chloroform-n-hexane was added to the residue to allow crystallization. The crystals 
were recrystallized from hydrous acetic acid to give the title compound (0.9 g), melting point: 110-112°C, 

Example 64: N-{3-Cyano^-[4-(24iydroxyethyl)pip^^ 
4-carboxamide 1/4 isopropanol 

[0477] 



F 




[0478] Dichloroethane solution (20 ml) containing 1-(2,4-difluorophenyi)-5-methylpyrazole-4-carboxylic acid (2.3 g) 
and thionyl chloride (1 .4 g) was stirred at 83°C for 30 min to give acid chloride. To this was added pyridine solution (20 
ml) containing 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl]benzonitrile (2.8 g) under ice-cooling and the mixture was 
stirred for 1 h. The reaction mixture was treated with aqueous sodium hydroxide solution and extracted with ethyl 
acetate. The organic layer was washed with saturated brine, and the solvent was evaporated under reduced pressure. 
Ethyl acetate was added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent 
of ethyl acetate-isopropanol to give the title compound (3.1 g), melting point: 149-151°C. 

Example 65: 

[0479] Ethyl N-(3-Cyano4-neopentyloxyphenyl)-N-[1-(4-methoxyphenyl) -3-methylpyrazoi-4-ylcarbonyl]glycine 
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o 




[0480] Dichloroethane solution (20 ml) containing 1-(4-methoxyphenyi)-3-methyipyrazole-4-carboxylic acid (1.4 g) 
and thionyl chloride (0.8 g) was stirred at 83°C for 1 h to give acid chloride. To this was added pyridine solution (15 
ml) containing ethyl N-(3-cyano-4-neopentyloxyphenyl)glycine (1.4 g) under ice-cooling and the mixture was stirred 
for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer was washed 
with saturated brine, and the solvent was evaporated under reduced pressure. The residue was recrystallized form 
ethanol to give the title compound (1.8 g) t melting point: 113-114°C. 



[0481] N-(3-Cyano^-neopentyloxyphenyl)-N-[1-(4-methoxyphen 



[0482] Ethyl N^3^ano^^eopentyioxyphenyl)-N-[1^4-methox^^ (1.8 
g) was added to ethanol (20 ml). 10% aqueous sodium hydroxide solution (20 ml) was added and the mixture was 
stirred at a refluxing temperature for 30 min. The solvent was evaporated under reduced pressure. Dilute hydrochloric 
add was added to the residue and the mixture was extracted with ethyl acetate. The organic layer was washed with 
saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced 
pressure. A mixed solvent of chloroform-n-hexane was added to the residue to allow crystallization. The crystals were 
recrystallized from hydrous acetic acid to give the title compound (1.6 g), melting point: 98-101°C. 



[0483] Ethyl N-[1 -(2^loro-5-trifluoromethylphenyl)-3-methylpy^^ 
nyl]glycine 



Example 66: 



O 




Example 67: 
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[0484] Dichloroethane solution (1 5 ml) containing 1 ^2-chloro-5-trifluorophenyl)-3-methylpyrazole-4-carboxylic acid 
(1 .8 g) and thionyl chloride (0.8 g) was stirred at 83°C for 1 h to give acid chloride. To this was added pyridine solution 
(15 ml) containing ethyl N-(3-cyano-4-neopenty!oxyphenyl)glycine (1 .4 g) under ice-cooling and the mixture was stirred 
for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer was washed 
with saturated brine, and the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the 
residue to allow crystallization. The crystals were recrystallized from ethanol to give the title compound (1 .8 g), melting 
point: 134-135°C. 



[0485] N-[1-(2-chloro-5-trifluoromethylphenyl)-3-methylpyrazol-4-ylcarbonyl] -N-(3-cyano-4-neopentyloxyphenyl) 
glycine 



[0486] Ethyl N-[H2-Chloro-5-trifluoromethylphenyl)-3-m^ 

nyl)glycine (1.8 g) was added to ethanol (15 ml). 10% aqueous sodium hydroxide solution (15 ml) was added and the 
mixture was stirred at a refluxing temperature for 30 min. The solvent was evaporated under reduced pressure, and 
dilute hydrochloric acid was added. The mixture was extracted with ethyl acetate. The organic layer was washed with 
saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced 
pressure. A mixed solvent of chloroform-n-hexane was added to the residue to allow crystallization. The crystals were 
recrystallized from a mixed solvent of diisopropyl ether-n-hexane to give the title compound (1.2 g), melting point: 
189-190°C. 



[0487] 2^N-(3-Cyano-4-neopentyloxyphenyl)-N-[1-(4^^ 
tate 



[0488] Dichloroethane solution (20 ml) containing 1 -(4-fluorophenyl)-3-methylpyrazoIe-4-carboxylic acid (1 .8 g) and 
thionyl chloride (1.2 g) was stirred at 83°C for 1 h to give acid chloride. To this was added pyridine solution (20 ml) 
containing 2-[N-(3-cyano-4-neopentyloxyphenyl)amino]ethylacetate (2.4 g) under ice-cooling and the mixture was 
stirred for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer was 
washed with saturated brine, and the solvent was evaporated under reduced pressure. Diisopropyl ether was added 
to the residue to allow crystallization. The crystals were recrystallized from hydrous ethanol to give the title compound 
(1.7 g), melting point: 112-113°C. 



Example 68: 



0 




Example 69: 
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Example 70: 

[0489] 4- [N- (3-cyano-4-neopentyloxyphenyl) -N- [1- (4-fluorophenyl)-3-methylpyra2ol-4-ylcarbonyl]amino]butyric 
acid 



0 




[0490] Dichloroethane solution (20 ml) containing H4-fluorQphenyl)-3-methylpyrazole-4-carboxylic acid (2.0 g) and 
thionyl chloride (1.3 g) was stirred at 83°C for 1 h to give add chloride. To this was added pyridine solution (20 ml) 
containing ethyl 4-[N-(3-cyano-4-neopentyloxyphenyl)amino]butyrate (2.6 g) under ice-cooling and the mixture was 
stirred for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer was 
washed with saturated brine, and the solvent was evaporated under reduced pressure. To the residue were added 
10% aqueous sodium hydroxide solution (30 ml) and ethanol (30 mi) and the mixture was stirred at 78°C for 1 h. The 
reaction mixture was cooled to room temperature, after which the mixture was treated with dilute hydrochloric acid and 
extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous magnesium 
sulfate, after which the solvent was evaporated under reduced pressure. Toluene was added to the residue to allow 
crystallization. The crystals were recrystailized from a mixed solvent of ethyl acetate-toluene to give the title compound 
(2.2 g) f melting point: 178-180°C. 

Example 71: 

[0491] N-[3-Cyano^-(4-fert-butyldimethylsilyloxypiperidin-1-yi)pheny0-1-(4-fluorophem 
boxamide 




[0492] Dichloroethane solution (30 ml) containing 1-(4-fluorophenyl)-3-methylpyrazole-4-carboxylic acid (3.0 g) and 
thionyl chloride (1.9 g) was stirred at 83°C for 30 min to give acid chloride. To this were added 5-amino-2- (4-fe/t- 
butyldimethylsilyloxypiperidin-1-yl)benzonitrile (4.5 g) and pyridine (30 ml) and the mixture was stirred at room tem- 
perature for 1 h. The reaction mixture was treated with aqueous sodium hydroxide solution and extracted with ethyl 
acetate. The organic layer was washed with saturated brine, and the solvent was evaporated under reduced pressure. 
Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystailized from a mixed solvent 
of ethyl acetate-n-hexane to give the title compound (5.5 g), melting point: 190-191°C. 

Example 72: 

[0493] N-[3-Cyano-4-(4-hydroxypiperidin-1-y^ 
1/2 hydrate 
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0 




CN 



1/2 H 2 0 



[0494] N-(3-Cyano^-(4-fe/toutyldimethylsilyloxypfc^ 

boxamide (2.1 g) and sodium hydride (60% content, 0.2 g) were reacted in dimethylformamide (30 ml) under ice-cooling 
for 1 h. Dimethylformamide solution (10 ml) containing ethyl bromoacetate (1.0 g) was added and the mixture was 
stirred under ice-cooling for 1 h and, after allowed to warm to room temperature, stirred for another 1 h. The reaction 
mixture was added into water and extracted with ethyl acetate. The organic layer was washed with saturated brine and 
dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. To the 
residue were added tetrabutylammonium fluoride (2.0 g), tetrahydrofuran (20 ml) and acetonitrile (20 ml) and the mix- 
ture was stirred at 80°C for 1 h. The solvent was evaporated under reduced pressure. To the residue was added dilute 
hydrochloric acid, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine 
and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. A 
mixed solvent of toluene-ethyl acetate was added to the residue to allow crystallization. The crystals were recrystallized 
from hydrous isopropanol to give the title compound (0.2 g), melting point: 124-12ff>C. 



[0495] N^3-Cyano-4-[bis(2-hydroxyethyl)amino]phenyl^ 



[0496] 1-(4-Fluorophenyl)-5-methylpyrazole-4-cart>oxylic acid (2.0 g), 5-amino-2- [bis (2-hydroxyethyl)amino]ben- 
zonitrile (2.0 g), 1 -hydroxybenzotriazole (1 .5 g) and 1 -ethyl-a-ta'-dimethylaminopropyljcarbodiimide (2.0 g) were added 
to dimethylformamide (25 ml) and the mixture was stirred at room temperature for 5 h. The reaction mixture was treated 
with aqueous potassium carbonate solution and extracted with ethyl acetate. The organic layer was washed with sat- 
urated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced 
pressure. The residue was purified by silica gel column chromatography (mobile phase: chloroform:methanol = 100: 
1) to give an oily substance. Diisopropyl ether was added to the oily substance to allow crystallization. The crystals 
were recrystallized from a mixed solvent of ethyl acetate-diisopropyl ether to give the title compound (0.9 g), melting 
point: 158-159°C. 



[0497] Ethyl N-[3-Cyano^neopentyloxyphenyq-N-[1-(2,4~diflu 



Example 73: 




OH 



Example 74: 
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CN 



[0498] Dichloroethane solution (15 ml) containing 1-{2 t 4-difluorophenyl)-3-methylpyrazole-4-cart)oxylic acid (1.0 g) 
and thionyl chloride (0.6 g) was stirred at 83°C for 1 h to give acid chloride. To this was added pyridine solution (15 
ml) containing ethyl N-(3-cyano-4-neopentyloxyphenyl)glycine (1.4 g) under ice-cooling and the mixture was stirred 
for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer was washed 
with saturated brine, and the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the 
residue to allow crystallization. The crystals were recrystallized from ethanol to give the title compound (0.9 g), melting 
point: 110°C. 



[0499] N-[3-Cyano-4-neopentyloxyphenyl]-N-[H 



[0500] Ethyl N-[3-cyano-4-neopentyloxypheny1]-N-[1 -(2,4-difluorophenyl)-3-methy1pyrazol-4-ylcarbonyl]glycine (0.9 
g) was added to ethanol (15 ml). 10% aqueous sodium hydroxide solution (15 ml) was added and the mixture was 
stirred at a refluxing temperature for 30 min. The solvent was evaporated under reduced pressure. To the residue was 
added dilute hydrochloric add and the mixture was extracted with ethyl acetate. The organic layer was washed with 
saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced 
pressure. A mixed solvent of chlorofom-n-hexane was added to the residue to allow crystallization. The crystals were 
recrystallized from toluene to give the title compound (0.6 g), melting point: 157-158°C. 



[0501] N-{3-Cyano^44-(2«hydroxyethyl)piperam^^ 
mide 



[0502] 1-(2,4-Difluorophenyl)-5-methyipyrazole-4-carboxylic acid (2.4 g), 5-amino-2-[4-(2-hydroxyethyl)piperazin- 
1-yl]benzonitrile (2.4 g), 1-hydroxybenzotriazole (1.6 g) and l-ethyl-S-tS'-dimethylaminopropytJcarbodiimide (2.3 g) 



Example 75: 




Example 76: 




OH 
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were added to dimethylformamide (25 ml) and the mixture was stirred at room temperature for 5 h. The reaction mixture 
was treated with aqueous potassium carbonate solution and extracted with ethyl acetate. The organic layer was washed 
with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under re- 
duced pressure. The residue was purified by silica gel column chromatography (mobile phase: chloroform:methanol 
= 100:1). Diisopropyl ether was added to the obtained oily substance to allow crystallization. The crystals were recrys- 
tallized from isopropyl alcohol to give the title compound (2.4 g), melting point: 193-194°C. 

Example 77: 

[0503] Ethyl 1-{2-cyano-4-[1 -(4-fluorophenyl)-5HTiethyl-4-pyrazolera 




o 



[0504] Dichloroethane solution (30 ml) containing 1 -(4-fluorophenyl)-5-methylpy razole-4-carboxylic acid (3.3 g) and 
thionyl chloride (2.1 g) was stirred at 83°C for 1 h to give acid chloride. To this was added pyridine solution (30 ml) 
containing ethyl 1-(4-amino-2-cyanophenyl)piperidin-4-ylcarboxylate (4.1 g) under ice-cooling and the mixture was 
stirred for 1 h. The reaction mixture was treated with aqueous sodium hydroxide solution and extracted with ethyl 
acetate. The organic layer was washed with saturated brine, and the solvent was evaporated under reduced pressure. 
A mixed solvent of toluene-diisopropyl ether was added to the residue to allow crystallization. The crystals were re- 
crystallized from a mixed solvent of ethyl acetate-diisopropyl ether to give the title compound (4.8 g) f melting point: 
186-188°C. 

Example 78: 

[0505] 1-{2-Cyano^[1-(4-fluorophenyl)-5-methyM^ 




0 



[0506] Ethyl 1 -{2-cyano-4-[1 -(4-fluorophenyl)-5-mthyl-4-pyrazolecarboxamide]phenyl)piperidine-4-carboxylate (2.5 
g) was added to ethanol (20 ml). 10% aqueous sodium hydroxide solution (20 ml) was added and the mixture was 
stirred at a refluxing temperature for 30 min. The solvent was evaporated under reduced pressure. To the residue was 
added dilute hydrochloric acid and the mixture was extracted with ethyl acetate. The organic layer was washed with 
saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced 
pressure. A mixed solvent of chloroform-n-hexane was added to the residue to allow crystallization. The crystals were 
recrystallized from hydrous dimethylformamide to give the title compound (1 .4 g), melting point: 260-26 1°C/decompo- 
sition. 
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Example 79: 



[0507] N-(3-Cyano-4-[4-(2-hydroxyethyl)piperaz^ 



[0508] Dichloroethane solution (30 ml) containing 1-(4-fluorophenyl)pyrrole-3-carboxylic acid (1 g) and thionyl chlo- 
ride (0.7 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced pressure. To 
the residue was added pyridine solution (10 ml) containing 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl]benzonitrile 
(1.4 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated with aqueous sodium 
hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated brine, and the solvent 
was evaporated under reduced pressure. Ethyl acetate was added to the residue to allow crystallization. The crystals 
were recrystallized from a mixed solvent of ethyl acetate-diisopropyl ether to give the title compound (0.6 g) f melting 
point: 138-140°C. 



[0509] N-[3-Cyano^(4-piperidinopiperidin-1-yl)p^ 



[0510] 1 -Benzotriazole 1-(4-fluorophenyl)-5-methylpyrazole-4-carboxylate (1 .6 g) and 5-amino-2-(4-piperidinopiperi- 
din-1-yl)benzonitri!e (1 .4 g) were reacted in ethanol (15 ml) at 78°C for 3 h. The solvent was evaporated. To the residue 
was added aqueous potassium carbonate solution and the mixture was extracted with ethyl acetate. The organic layer 
was washed with dilute hydrochloric acid and saturated brine, and dried over anhydrous magnesium sulfate, after 
which the solvent was evaporated. Diisopropanol was added to the residue to allow crystallization. The crystals were 
recrystallized from hydrous ethanol to give the title compound (0.3 g), melting point 237-238?C. 



[0511] N-{3-Cyano^[4-(2-hydroxyethyl)piperain-1^ 
ide 1 hydrate 




Example 80: 




Example 81: 



114 



EP1 176140 A1 




[0512] Dichloroethane solution (30 ml) containing 1-(4-fluorophenyl)-3-methylpyrazole-4-carboxylic acid (3 g) and 
thionyl chloride (1.9 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced 
pressure. To the residue was added pyridine solution (40 ml) containing 5-amino-2-[4^2-hydroxyethyl)piperazin-1-yl] 
benzonitrile (5 g) under ice-cooling and the mixture was stirred for 1h. The reaction mixture was treated with aqueous 
sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated brine, and 
the solvent was evaporated under reduced pressure. Ethyl acetate was added to the residue to allow crystallization. 
The crystals were recrystallized from hydrous ethanol to give the title compound (2.6 g), melting point: 120-12T>C. 



[0513] N43-Cyano^[4-(2-hydroxyethyl)pipe^^ 
mide 



[0514] Dichloroethane solution (25 ml) containing 1-(4-fluorophenyl)-3,5-dimthylpyrazole-4-carboxylic acid (2.3 g) 
and thionyl chloride (1 .4 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced 
pressure. To the residue was added pyridine solution (40 ml) containing 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl] 
benzonitrile (2.9 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated with aqueous 
sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated brine, and 
the solvent was evaporated under reduced pressure. Ethyl acetate was added to the residue to allow crystallization. 
The crystals were recrystallized from hydrous dimethyrformamide to give the title compound (2.4 g), melting point: 
203-204°C. 



[051 5] N-{3-Cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-fluorophenyl)pyrazole-4-carboxamide 



[0516] Dichloroethane solution (25 ml) containing 1-(4-fluorophenyl)pyrazole-4-carboxylic acid (2.2 g) and thionyl 



Example 82: 




Example 83: 
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chloride (1.6 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced pressure. 
To the residue was added pyridine solution (25 ml) containing 5-amino-2-[4-(2-hydroxyethyl)piperazin-l-yl]benzonitrile 
(3.2 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated with aqueous sodium 
hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated brine, and the solvent 
was evaporated under reduced pressure. Ethyl acetate was added to the residue to allow crystallization. The crystals 
were recrystallized from hydrous ethanol to give the title compound (2.1 g), melting point: 205-206°C. 



Example 84: 



[0517] N-{3-Cyano-4-(4-(2-hydroxyethyt)pipe 



9J 



,CN 




F 



[0518] 1-(4-Fluorophenyl)pyrrole-2-carboxyiic acid (2 g), 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl]benzonitrile 
(2.4 g), 1-hydroxybenzotriazole (1.8 g) and l-ethyl-a^a'-dimethylaminopropyljcarbodiimide (2.2 g) were added to 
dimethylformamide (25 ml) and the mixture was stirred at room temperature for 5 h. The reaction mixture was treated 
with aqueous potassium carbonate solution and extracted with ethyl acetate. The organic layer was washed with sat- 
urated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced 
pressure. The residue was purified by silica gel column chromatography (mobile phase: chloroform:methanol = 100: 
1) to give an oily substance. The obtained oily substance was recrystallized from a mixed solvent of toluene-n-hexane 
to give the title compound (1.5 g), melting point: 170-171°C. 

Example 85: 

[0519] tert-Butyl 4-{2-cyano-4-[1-(4-fluorophenyl)-5-methy^ 




[0520] Dichloroethane solution (40 ml) containing 1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxylic acid (3.9 g) and 
thionyl chloride (2.5 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced 
pressure. To the residue was added pyridine solution (40 ml) containing 5-aminc-2-[4-(fert-butoxycarbonyl)piperazin- 
1-yl]benzonitrile (5.4 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated with 
aqueous sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated 
brine, and the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the residue to allow 
crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-n-hexane to give the title com- 
pound (5.5 g), melting point: 223-224°C. 
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Example 86: 

[0521] N-[3-Cyano^-(piperazin-1-yl)phenyl]-1-(4^ 




[0522] fert-Butyl 4^2^;yano^1-(4-fluorophenyl)-5-me^ 

late (5.0 g) was added to trifluoroacetic acid (30 ml) under ice-cooling and the mixture was stirred for 1 h. The reaction 
mixture was treated with aqueous sodium hydroxide solution and extracted with chlorofom. The organic layer was 
washed with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under 
reduced pressure. Diisopropyt ether was added to the residue to allow crystallization. The crystals were recrystaliized 
from hydrous ethanol to give the title compound (3.6 g), melting point: 218-219°C. 

Example 87: 

[0523] N^3-Cyano^[4-(3-hydroxypropyl)piperazin-1-yl]phenyl}-1-(4-fluorop 
ide hydrochloride 




[0524] N-[3-Ctyano^(piperazin-1-yl)phenyl]-1-(4^ (2 g), potassium 

carbonate (0.8 g) and 3-bromopropanol (0.8 g) were added into dimethylformamide (20 ml) and the mixture was stirred 
at 60°C for 3 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer was 
washed with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under 
reduced pressure. The residue was purified by silica gel column chromatography (mobile phase: chloroform [methanol 
= 50:1 ). To the resulting oily substance was added hydrogen chloride-isopropyl alcohol solution to give a hydrochloride, 
which was recrystaliized from hydrous ethanol to give the title compound (0.5 g), melting point 280°C or higher. 

Example 88: 

[0525] Ethyl 4-(4-{2-cyano-4-{1 -(4-fluoropheny1)-5^ethyl^pyrazolecarboxamide]phenyi}piperazin-1 -y1)butyrate 




[0526] N-[3-Cyano^(piperazin-1-yl)phenylH (4 g), potassium 
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carbonate (1.6 g) and ethyl 4-bromobutyrate (2.3 g) were added into dimethylformamide (20 ml) and the mixture was 
stirred at 60°C for 3 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer 
was washed with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated 
under reduced pressure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrys- 
tallized from a mixed solvent of ethyl acetate-n-hexane to give the title compound (3.8 g), melting point: 149-150*0. 



[0527] N-{3-Cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-5-methyl-1 -phenylpyrazole-4-carboxamide 



[0528] Dichloroethane solution (15 ml) containing 5-methyl-1-phenylpyrazole-4-carboxylic acid (1.3 g) and thionyl 
chloride (0.9 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced pressure. 
To the residue was added pyridine solution (1 5 ml) containing 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl]benzonitriIe 
(1.9 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated with aqueous sodium 
hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated brine, and the solvent 
was evaporated under reduced pressure. Ethyl acetate was added to the residue to allow crystallization. The crystals 
were recrystallized from hydrous ethanol to give the title compound (0.9 g), melting point: 214-215°C. 



[0529] 1-(2-Chloro-5-trifiuoromethylphenyl)-^ 
zole-4-carboxamide 



[0530] Dichloroethane solution (1 5 ml) containing 1 -(2-chloro-5-trifluoromethylphenyl)-5-methy Ipy razole-4-carboxy- 
lic acid (2 g) and thionyl chloride (0.9 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated 
under reduced pressure. To the residue was added pyridine solution (15 ml) containing 5-amino-2-[4-(2-hydroxyethyl) 
piperazin-1 -yl]benzonitrile ( 1 .9 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated 
with aqueous sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated 
brine, and the solvent was evaporated under reduced pressure. Ethyl acetate was added to the residue to allow crys- 
tallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-diisopropyl ether to give the title 
compound (1.5 g), melting point: 208-209°C. 



[0531 ] Ethyl cis-4-{2-cyano-4-[1 -(4-fluorophenyl)-5-methylpyrazole-4-ra 
1-ylacetate 



Example 89: 




Example 90: 




Example 91: 
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[0532] Dichloroethane solution (15 ml) containing 1-(4-fluorophenyl)-5-methylpyrazoIe-4-carboxylic acid (2.2 g) and 
thionyl chloride (1.4 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced 
pressure. To the residue was added pyridine solution (20 ml) containing ethyl cis-4-(4-amino-2-cyanophenyl)- 
2,6-dimethylpiperazin-1-ylacetate (3.2 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture 
was treated with aqueous sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed 
with saturated brine, and the solvent was evaporated under reduced pressure. The residue was purified by silica gel 
column chromatography (mobile phase: chloroform:methanol = 50:1). A solution of hydrogen chloride-isopropyl alcohol 
was added to the obtained oily substance to allow crystallization." The crystals were recrystallized from hydrous meth- 
anol to give the title compound (4.5 g) f melting point: 231-233°C. 



[0533] cis^-{2-Cyano^[1-(4-fluorophenyl)-5-methy^ 
1-ylacetic acid 1 hydrate 



[0534] Ethyl cis^2-cyano^1-(4-fluorophenyl)-5HTiethylpyra^^ 

1-ylacetate (3.5 g) and 10% aqueous sodium hydroxide solution (40 mi) were added to ethanol (40 ml) and the mixture 
was stirred at 78°C for 1 h. The solvent was evaporated under reduced pressure. Dilute hydrochloric add was added 
and the precipitated crystals were recrystallized from hydrous ethanol to give the title compound (1.2 g), melting point 
239-240°C. 



[0535] 1-(4-Chlorophenyl)-N-{3-cyano-4-[4-(2-hydro^ 
ide 



Example 92: 




OH 



H 2 0 



Example 93: 




119 



EP 1 176 140 A1 

[0536] Dichloroethane solution (20 ml) containing 1-(4-Chlorophenyl)-5-rnethylpyrazole-4-carboxylic acid (2 g) and 
thionyl chloride (1 .2 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced 
pressure. To the residue was added pyridine solution (20 ml) containing 5-amino-2-[4^2-hydroxyethyl)piperazin-1-yl] 
benzonitrile (2.5 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated with aqueous 
5 sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated brine, and 
the solvent was evaporated under reduced pressure. Ethyl acetate was added to the residue to allow crystallization. 
The crystals were recfystallized from hydrous dimethylformamide to give the title compound (2.8 g), melting point: 
220-221°C. 

10 Example 94: 

[0537] N43-Cyano^H4-(2-hydroxyethyl)piperazin-1-yl]phenyl}-1-(4-methytphe 
ide 



15 



20 



25 



35 



45 



[0538] Dichloroethane solution (20 ml) containing 1-(4-mthylphenyl)-5-methylpyrazole^4-carboxylic acid (2 g) and 
thionyl chloride (1.4 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced 
pressure. To the residue was added pyridine solution (20 ml) containing 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl] 
benzonitrile (2.9 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated with aqueous 
30 sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated brine, and 
the solvent was evaporated under reduced pressure. The residue was recrystallized from ethyl acetate to give the title 
compound (1.2 g), melting point: 183-184°C. 



Example 95: 

[0539] N^3-Cyano^-[4-(2-hydroxyethyl)piperm 
mide 

,CN 



[0540] Dichloroethane solution (20 ml) containing 1-(4-methoxyphenyl)-5-methylpyrazole-4-carboxy1ic acid (2 g) and 
50 thionyl chloride (1 .2 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced 
pressure. To the residue was added pyridine solution (20 ml) containing 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl] 
benzonitrile (2.5 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated with aqueous 
sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated brine, and 
the solvent was evaporated under reduced pressure. Ethyl acetate was added to the residue to allow crystallization. 
55 The crystals were recrystallized from hydrous dimethylformamide to give the title compound (2.8 g), melting point: 
210-211°C. 
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Example 96: 

[0541] 4-(4^2K;yano^H1-(4-fluorophenyl)-5^ethyl-^pyrazolecart)oxamide]pheny1}pipera2in-1-yl)butyric acid 1 
hydrochloride 1/2 hydrate 



,CN HCI 1/2 H 2 0 



^ o 



[0542] Ethyl 4-(4-{2-cyano-4-[1 -(4-fluorophenyl)-5-methyl-4-pyrazolecarboxamide]phenyl}piperazjn-1 -yl)butyrate 
(2.0 g) and sodium hydroxide (0.2 g) were added to a mixed solvent of ethanol (20 ml) and water (20 ml), and the 
mixture was stirred at a refluxing temperature for 1 h. The solvent was evaporated under reduced pressure. Dilute 
hydrochloric acid was added to the residue and the resulting crystals were recrystallized from hydrous dimethylforma- 
mide to give the title compound (1 .30 g), melting point 233°C. 

Example 97: 

[0543] 1-(4-Bromophenyl)-N43-cyano^[4^2-hydro^ 
ide 1 hydrate 



Hz0 

[0544] Dichloroethane solution (20 ml) containing 1 -(4-bromophenyl)-5-methylpyrazole-4-carboxylic acid (1 .5 g) and 
thionyl chloride (0.76 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced 
pressure. To the residue was added pyridine solution (20 ml) containing 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl] 
benzonitrile (1 .57 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated with aqueous 
sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated brine, and 
the solvent was evaporated under reduced pressure. Ethyl acetate was added to the residue to allow crystallization. 
The crystals were recrystallized from hydrous dimethylformamide to give the title compound (2.07 g), melting point: 
232°C. 

Example 98: 

[0545] N^3-Cyano^[4-(2-hydroxyethyl)piperaz^ 
1 hydrate 
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[0546] Dichloroethane solution (20 ml) containing 1 -(4-iodophenyl)-5-methylpyrazole-4-carboxylic acid (2 g) and thio- 
nyt chloride (0.8 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced pressure. 
To the residue was added pyridine solution (20 ml) containing 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yi]benzonitrile 
(1.8 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated with aqueous sodium 
hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated brine, and the solvent 
was evaporated under reduced pressure. Ethyl acetate was added to the residue to allow crystallization. The crystals 
were recrystallized from hydrous dimethylformamide to give the title compound (2.5 g), melting point: 240*0. 

Example 99: 



[0547] N^3-Cyano^4-(5-methylisoxazol-4-y!cato^ 
zole-4-carboxamide 




CN 



[0548] 5-Methylisoxazole-4-carbonyl chloride (1.4 g) synthesized according to the method described in J. Chem. 
Soc. Perkin Trans. I, pp.1875-1879 (1988) was added to a pyridine solution (20 ml) containing N-[3-cyano-4-(piperazin- 
1-yl)phenyl]-1-(4-fluorophenyl)-5-methylpyr^ole-4-carboxamide (4 g) under ice-cooling, and the mixture was stirred 
for 1 h. The reaction mixture was poured into water and extracted with ethyl acetate. The organic layer was washed 
with dilute hydrochloric acid and saturated brine and dried over anhydrous magnesium sulfate, after which the solvent 
was evaporated under pressure. Diisopropyl ether was added to the obtained residue to allow crystallization. The 
crystals were recrystallized from hydrous dimethylformamide to give the title compound (2.9 g), melting point: 208°C. 



Example 100: 



[0549] N-{3-Cyano^44-(2<yano-3-hydroxy<rotonoy0 
4-carboxamide 

n 



^ CN 
O ' 
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[0550] A mixed solvent of ethanol (10 ml) and water (10 ml) containing N-{3-cyano-4-[4- (5-methylisoxazol-4-ylcar- 
bonyl) piperazirHl-yJ]phenyl}-1-(4-fluorophenyl)-5^ethylpyrazole^^rboxamide (0.95 g) and sodium hydroxide (0.1 
g) was stirred at a refluxing temperature for 2 h. The solvent was evaporated under reduced pressure. Dilute hydro- 
chloric acid was added to the residue to allow crystallization. The crystals were recrystallized from hydrous dimethyl- 
formamide to give the title compound (0.45 g), melting point: 210°C. 

Example 101: 

[0551] N-[3^ano^(1-homopiperazinyl)phenyl]-1^ 




[0552] Dichloroethane solution (40 ml) containing 1 -(4-fluorophenyl)-5-methylpy razole-4-carboxylic acid (3.0 g) and 
thionyl chloride (2.0 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced 
pressure. To the residue was added pyridine solution (30 ml) containing 5-amino-2-[4-(fert-butoxycarbonyl)homopi- 
perazin-1-yl]benzonitrile (4.8 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated 
with aqueous sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated 
brine, and the solvent was evaporated under reduced pressure. To the residue was added trifluoroacetic acid (25 ml) 
under ice-cooling, and the mixture was stirred for 1 h. The reaction mixture was treated with aqueous sodium hydroxide 
solution and extracted with chloroform. The organic layer was washed with saturated brine and dried over anhydrous 
sodium sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the 
residue to allow crystallization. The crystals were recrystallized from hydrous ethanol to give the title compound (1.6 
g), melting point: 158°C. 

Example 102: 



[0553] N43-Cyano-4-[4-(2-hydroxyethyl)homopiperazin-1^^ 
boxamide 1/2 hydrate 



CN 1/2 H 2 0 



[0554] N-[3-Cyano-4-(homopiperazin-1-yl)phenyl]-1-(4-fIuorophenyl)-5-methylpyrazole-4-OT (1.5 g), po- 

tassium carbonate (0.6 g) and 2-bromoethyl acetate (0.7 g) were added to dimethylformamide (20 ml) and the mixture 
was stirred at 60° C for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic 
layer was washed with saturated brine, and the solvent was evaporated under reduced pressure. To the residue were 
added 2N aqueous sodium hydroxide solution (10 ml) and ethanol (20 ml) and the mixture was stirred at a refluxing 
temperature for 1 h. The solvent was evaporated under reduced pressure and dilute hydrochloric acid was added. The 
obtained crystals were recrystallized from hydrous ethanol to give the title compound (1.1 g), melting point: 124°C. 

Example 103: 

[0555] N-{4-[4-(2-Dimethylaminoethyl)pipe^ 
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3/4 H 2 0 



[0556] N43-Cyano^(piperazin-1-yl)phenyl]-1-(4-fluoroph (2 g), 2-dimethyl- 

aminoethyl chloride hydrochloride (0.85 g) and potassium carbonate (0.8 g) were added to dimethylformamide (20 ml) 
and the mixture was stirred at 60°C for 3 h. The reaction mixture was added into water and extracted with ethyl acetate. 
The organic layer was washed with saturated brine, and the solvent was evaporated under reduced pressure. Ethanol 
was added to the residue to allow crystallization. The crystals were recrystallized from hydrous ethanol to give the title 
compound (0.3 g), melting point: 185°C. 

Example 104: 

[0557] 1-(4-Chlorophenyl)-N-(3^ano^piperidinophenyl)-5HTiethylpyi^ole^^rboxamide 



[0558] Dichloroethane solution (20 ml) containing 1-(4-chlorophenyl)-5-methyipyrazole-4-carboxylic acid (1 .5 g) and 
thionyi chloride (0.9 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced 
pressure. To the residue was added pyridine solution (20 ml) containing 5-amino-2-piperidinobenzonitrile (1 .4 g), and 
the mixture was stirred at room temperature for 1 h. The reaction mixture was added into water, and the obtained 
crystals were recrystallized from hydrous dimethylformamide to give the title compound (2.0 g), melting point: 192°C. 



[0559] te/f-Butyl 4^4-[1-(4^hlorophenyl)^methyl^pyrazolera 
ate 



[0560] Dichloroethane solution (40 ml) containing 1-(4-chlorophenyl)-5-methy1pyrazole-4-carboxylic acid (3.9 g) and 
thionyi chloride (2.4 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced 




Example 105: 




0 1 
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pressure. To the residue was added pyridine solution (40 ml) containing 5-amino-2-[4-(tert-butoxycarbonyl)piperazin- 
1-yObenzonitrile (5.1 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated with 
aqueous sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated 
brine, and the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the residue to allow 
crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-n-hexane to give the title com- 
pound (5.5 g). melting point: 251-252°C. 

Example 106: 

[0561] 1-(4-Chloropheny1)-N-[3K^ano-4-(pi^^ 



[0562] fert-Butyl 4-{4-[1 -(4-chlorophenyl)-5-methyl-4-pyrazolecarboxamide]-2-cyanophenyl)piperazin-1-y1carboxy- 
late (9.92 g) was added to trifluoroacetic acid (50 ml) under ice-cooling and the mixture was stirred for 1 h. The reaction 
mixture was treated with aqueous sodium hydroxide solution and extracted with chloroform. The organic layer was 
washed with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under 
reduced pressure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized 
from hydrous ethanot to give the title compound (4.7 g) f melting point: 184°C. 



[0563] 1-(4-Chlorophenyl)-N-{3-cyano-4-[4-(3-h^ 
ide 1 hydrate 



[0564] 1-(4-Chlorophenyl)~N-[3-cyano^-(piper^ (4.0 g), 3-bromo- 

propanol (1 .6 g) and potassium carbonate (1 .6 g) were added to dimethylformamide (25 ml) and the mixture was stirred 
at 60°C for 3 h. The reaction mixture was added into water, and the obtained crystals were recrystallized from hydrous 
dimethylformamide to give the title compound (2.5 g), melting point: 213°C. 

Example 108: 

[0565] 1 -{4-[1 -(4-Chlorophenyl)-5-methy lpyrazole-4-carboxamide]-2-cyanophenyl)-4-piperidiny Ibenzoate 




k^NH 



Example 107: 




125 



EP 1 176 1 40 A1 




[0566] Dichloroethane solution (40 ml) containing 1-{4-chlorophenyt)-5-methylpyrazole-4-carboxylic acid (4 g) and 
thionyl chloride (2.4 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced 
pressure. To the residue was added pyridine solution (40 ml) containing 1-(4-amino-2-cyanophenyl)-4-piperidinylben- 
zoate (5.4 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was added into water, and the 
obtained crystals were recrystallized from hydrous dimethylformamide to give the title compound (8.8 g), melting point: 
227°C. 

Example 109: 

[0567] 1-(4-Chlorophenyl)-N-[3K^ano-4-(4-hydro 3/4 hy- 

drate 




[0568] 1-{4-[1-(4-Chlorophenyl)^-methylpyra (8.2 g), 

10% aqueous sodium hydroxide solution (90 ml) were added ethanol (90 ml) and the mixture was stirred at 78°C for 
1 h. The precipitated crystals were collected by filtration and recrystallized from hydrous dimethylformamide to give 
the title compound (4.7 g) f melting point: 247°C. 

Example 110: 

[0569] 4-(144-[1-(4-Chloropheny1)-5HTiethy^ 
ic acid 
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[0570] 1 -(4-chlorophenyl)-N-[3-cyano-4-(4-hydroxypiperi (2 .0 g), suc- 

cinic anhydride (0.5 g) and a catalytic amount of p-toluenesulfonic acid 1 hydrate were added to nitrobenzene (40 ml) 
and the mixture was stirred at 110°C for 6 h. The reaction mixture was ice-cooled, and diisopropyl ether was added 
thereto. The precipitated crystals were filtered and recrystallized from hydrous ethanol to give the title compound (1 .2 
5 g), melting point: 246-248°C. 

Example 111: 

[0571] N-[1-(4-Chlorophenyl)-3-methylpyra^ 

10 



o 



15 




20 

[0572] Dichloroethane solution (45 ml) containing 1-(4-chIorophenyl)-3-methylpyrazole-4-carboxylic acid (2.0 g) and 
thionyl chloride (1 .2 g) was stirred at 83°C for 30 min to give acid chloride. The acid chloride was added into pyridine 
solution (80 ml) containing ethyl N-(3-cyanc-4-neopentyloxyphenyl)glycine (2.5 g) under ice-cooling, and the mixture 
was stirred for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer was 

25 washed with saturated brine, and the solvent was evaporated under reduced pressure. Sodium hydroxide (1 .8 g), water 
(40 ml) and ethanol (40 ml) were added to the residue and the mixture was stirred at a refluxing temperature for further 
1 h. The solvent was evaporated under reduced pressure, dilute hydrochloric acid was added, and the mixture was 
extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous magnesium 
sulfate, after which the solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow 

30 crystallization. The crystals were recrystallized from a mixed solvent of toluene-n-hexane to give the title compound 
(1.7 g), melting point: 186-189°C. 

Example 112: 

35 [0573] N-[1-(4-Bromophenyl)-3-methy1pyrazol-4-ylcartx>nyl]-N-(3<yano-4-neopentyloxyphenyl) 1/4 isopro- 

pyl ether 



40 



45 



CN 1/4 (IPrJjO 

o- 



[0574] Dichloroethane solution (12 ml) containing 1-(4-bromophenyl)-3-methy1pyrazole«4-carboxylic acid (1 .2 g) and 
thionyl chloride (0.6 g) was stirred at 83°C for 30 min to give acid chloride. The acid chloride was added pyridine 

50 solution (20 ml) containing ethyl N-(3-cyano-4-neopentyloxyphenyl)glycine (1.2 g) under ice-cooling and the mixture 
was stirred for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer was 
washed with saturated brine, and the solvent was evaporated under reduced pressure. Sodium hydroxide (0.3 g), water 
(10 ml) and ethanol (10 ml) were added to the residue and the mixture was stirred at a refluxing temperature for further 
1 h. The solvent was evaporated under reduced pressure, dilute hydrochloric acid was added, and the mixture was 

55 extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous magnesium 
sulfate, after which the solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow 
crystallization. The crystals were recrystallized from a mixed solvent of toluene-isopropyl ether to give the title com- 
pound (0.7 g), melting point: 169-170°C. 
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Example 113: 

[0575] 1 -(4-Chlorophenyl)-N^3K^ano-4-[4-(2-hydroxyethyl)piperazin-1 -y Qphenyl}pyrrole-3-carboxamide 




[0576] By the reaction and treatment in the same manner as in Example 64 using 1-(4-chlorophenyl)pyrrole-3-car- 
boxylicacid (2 g) and 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl]benzonitrile (2.67 g), the title compound (1.1 g) was 
obtained, melting point: 196°C. 

Example 114: 

[0577] 1-(3-chlorophenyl)-N-{3-<tyano^-[4-(2-hydroxyem^^ 
ide 




[0578] By the reaction and treatment in the same manner as in Example 64 using 1-(3-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (2 g) and 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl]benzonitrile (2.5 g), the title compound 
(0.5 g) was obtained, melting point: 176-177°C. 

Example 115: 

[0579] 1-(3,4-DichlorophenyI)-N-{3-cyano^-{4-(2-hydro 
mide 




[0580] By the reaction and treatment in the same manner as in Example 64 using 1-(3,4-dichlorophenyl)-5-methyf- 
pyrazole-4-carboxylic acid (2 g) and 5-amino-2-[4-(2-hydroxyethyl)pipera2in-1-yl]benzonitrile (2.67 g), the title com- 
pound (1.2 g) was obtained, melting point: 195-1 97°C. 
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Example 116: 

[0581] 1-(4-Chlorophenyl)-N-[3^ano^ hy- 
drochloride 




[0582] By the reaction and treatment in the same manner as in Example 64 using 1-{4-chlorophenyl) -5-methylpyra- 
zole-4-carboxylic acid (2 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (2.2 g), 1-(4-chlorophenyl)-N-[3-cy- 
ano-4-(4-moroholinopiperidin-1-yl)phen^ (1.3 g) was obtained, melting point: 

249-250°C. 

1 H-NMR (270 MHz, DMSO-d6) 5(ppm) :1.57 (2H f dd, J = 2.6, 11.9 Hz), 1.90 (2H, d, J = 11.2 Hz), 2.25-2.28 (1H, m) , 
2.47-2.51(4H, m), 2.55 (3H, s), 2.75 (2H, t, 11.2 Hz), 3.45 (2H, d, 11.9 Hz), 3.58 (4H, dd, J=4.0, 4.6 Hz), 7.16 (1H, d, 
J=8.6 Hz), 7.5-7.7(4H, m), 7.84 (1H, dd, J = 2.6, 8.6 Hz), 8.06(1 H, d, J = 2.6 Hz), 8.30 (1H, s), 9.97 (1H, br). 
[0583] The above compound was treated with 1N hydrogen chloride-ethanol solution to give 1-(4-chlorophenyl) 
-N-[3-cyano-4-(4-morpholinopiperidin-1-yl)phenyl]-5-methylpyrazole-4-carboxamide hydrochloride was obtained, 
melting point: 286°C (decomposition). 

Example 117: 

[0584] N-(1-(4-(1-(4-Chlorophenyl)-5-rneth 
oxide 




[0585] 1-(4-Chlorophenyl)-N-[3-cyano^(4-moroh (1 g) 

and m-chloroperbenzoic acid (0.4 g) were stirred in dichloromethane ( 1 0 ml) at room temperature for 8 h. To the reaction 
mixture was added sodium hydrogen carbonate solution. The organic layer was extracted with chloroform and dried 
over anhydrous magnesim sulfate. The solvent was evaporated and the residue was purified by silica gel column 
chromatography (chloroform:methanol = 1:1) to give the title compound (0.3 g), melting point: 200-201°C. 

Example 118: 

[0586] 1 -(2-ChIorophenyl)-N-{3-cyana4-[4-(2-hydroxyethyl)piperaz!n-1 -yQphenyl}-5-methylpyrazole-4-carboxam- 
ide hydrochloride 
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CI 




[0587] Dichioroethane solution (20 ml) containing 1-(2-chloropheny1)-5-methylpyrazole-4-carboxylic acid (2 g) and 
thionyl chloride (1.4 g) was stirred at 83°C for 30 min to give acid chloride. A pyridine solution (20 ml) containing 
5-aminc-2-[4-(2-hydroxyethyl)piperazin-1-yl]benzonitrile (2.5 g) was added thereto under ice-cooling and the mixture 
was stirred for 1h. The reaction mixture was treated with aqueous sodium hydroxide solution and extracted with ethyl 
acetate. The organic layer was washed with saturated brine, and the solvent was evaporated under reduced pressure. 
1 IM Hydrogen chloride-ethanol solution was added to the residue to allow crystallization. The crystals were recrystallized 
from hydrous ethanol to give the title compound (0.8 g), melting point: 280°C or higher. 

1 H-NMR(270 MHz, CDCI 3 ) 5(ppm):2.33(3H, s), 3.21 - 3.32(6H, m) f 3.55 (2H, d, J = 10.9 Hz), 3.66 (2H, d, J = 10.9 Hz), 
3.84(2H, dd, J = 4.4, 5.2 Hz),5.3 -5.5 (1H, br), 7.28 (1H, d, J = 11.2 Hz), 7.57 - 7.68 (3H, m). 7.74(1H, d, J = 9.2 Hz), 
7.99 (1H, dd, J = 2.6, 9.2 Hz), 8.20 (1H, d, J = 2.6 Hz), 8.46 (1H, s), 10.26 (1H, s), 10.65 - 10.83 (1H, br) 

Example 119: 

[0588] 1-(4-Chlorophenyl)-N-(3^ano^4-^ 
amide 1 hydrate 




[0589] 3-(3-Pyridyl)propanol (0.2 g) and thionyl chloride (0.2 g) were added into dichioroethane (5 ml) and the mixture 
was stirred at a retluxing temperature for 1 h. After the evaporation of the solvent, 1-(4-chlorophenyl)-N-[3-cyano- 
4-(piperazin-1-yl)phenyl]-5-methylpyrazole-4-carboxamide (0.6 g), potassium carbonate (0.1 g) and dimethylforma- 
mide (5 ml) were added and the mixture was stirred at 60°C for 1 h. The reaction mixture was treated with water, and 
the organic layer was extracted with ethyl acetate. The extract was washed with saturated brine and dried over anhy- 
drous sodium sulfate, after which the solvent was evaporated under reduced pressure. The residue was purified by 
silica gel column chromatography (chlorofornrmethanol = 20:1) to give the title compound (0.1 g), melting point: 
201-203°C. 

Example 120: 

[0590] 1-(4-Chlorophenyl)-N-(3-cyano^(4-[2^ 
4-carboxamide 1/4 hydrate 
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[0591] By the reaction and treatment in the same manner as in Example 64 using 1-<4-chlorophenyl)-5-methylpyra- 
zole-4-carboxyiic acid (2 g) and 5-amino-2-{4-[2-(2-hydrDxyethoxy)ethyl]piperazin-1-y!}benzonitri!e (4.2 g), the title 
compound (2.8 g) was obtained, melting point: 196°C. 

Example 121: 

[0592] 1 - (4-Chlorophenyl) -N- [3-cyano-4- (1 ,4KJioxa-^azaspiro[4,5]deca-8-yl)phenyl]-5-methylpyrazole^-cart)ox- 
amide 




[0593] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-chlorophenyl)-5-methylpyra- 
zoIe-4-carboxylic acid (4.2 g) and 5-amino-2-(1,4-dioxa-8-azaspiro[4 f 5]deca-8-yl)benzonitrile (4.6 g), the title com- 
pound (5.4 g) was obtained, melting point: 241°C. 

Example 122: 

[0594] 1 -(4-Chlorophenyl)-N-[3-cyano-4-(4-oxopiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxamide 




[0595] 1 -(4-Chlorophenyl)-N-[3~cyano-4-(1 ,4-dioxa-8-azaspiro[4,5]deca-8-yl)phenyl]-5-methylpyrazole-4-carboxa- 
mide (5.3 g) and 0.1 N hydrochloric acid (6 ml) were added to tetrahydrofuran (60 ml) and the mixture was stirred at a 
refluxing temperature for 3 h. The organic layer was extracted with ethyl acetate and dried over anhydrous magnesium 
sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the residue 
to allow crystallization. The crystals were recrystallized from ethyl acetate-n-hexane to give the title compound (4.5 g), 
melting point: 238°C. 
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Example 123: 

[0596] Ethyl 1-{4-[1-(4K^loropheny1)-5-methy1-4-pyrazolecarbo 



[0597] By the reaction and treatment in the same manner as in Example 77, except that 1-{4-chlorophenyl)-5-meth- 
ylpyrazole-4-carboxylic acid was used instead of 1-(4-fluorophenyl)-5-methylpyrazole-4-carboxylicacid, the title com- 
pound was obtained, melting point: 193°C. 



[0598] H4-[1-(4-Chlorophenyl)-5-methyl-4-pyrazolecartx)xamide]-2-cyanophenyl)piperid 
drate 



[0599] By the reaction and treatment in the same manneras in Example 78, except that ethyl 1-{4-[1-(4-chlorophenyl)- 
5-methyl-4-pyrazolecarboxamide]-2-cyanophenyI}piperidine-4-carboxylate was used instead of ethyl 1-{2-cyano- 
4-[1-(4-fiuorophenyl)-5-rrrethyl-4-pyraz^ the title compound was ob- 

tained, melting point: 260°C or higher. 

1 H-NMR(270 MHz, CDCI 3 ) 8(ppm):1.80 (2H, dd, J = 3.2, 9.9 Hz),1.95 (2H, dd, J = 3.2, 9.9 Hz), 2.40 (1H, ddd, J = 3.2, 
9.2, 11.2 Hz), 2.55 (3H, s), 2.83 (2H, dd, J = 9.2, 11.2 Hz),3.2 -3.5 (2H, br), 7.18 (1H, d, J = 8.6 Hz), 7.61 (4H, m), 7.85 
(1H, dd, J = 2.6, 8.6 Hz), 8.08 (1H, d, J = 2.6 Hz), 8.32 (1H, s), 10.01 (1H, s) 

Example 125: 

[0600] 2-(4-{4-[1 -(4-Chlorophenyl)-5-methyl-4-pyrazolecarboxamide]-2-cyanophenyl}piperazin-1 -yl) ethyl acetate 




Example 124: 
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[0601] 1-(4-Chlorophenyl)-N-{3-cyano^[4-(2-hy^ (1 
g) was dissolved in pyridine (10 ml). Acetyl chloride (0.17 g) was added under ice-cooling and the mixture was stirred 
for 1 h. The reaction mixture was treated with aqueous potassium carbonate solution. The organic layer was extracted 
with ethyl acetate. The extract was washed with saturated brine and dried over anhydrous sodium sulfate, after which 
the solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The 
crystals were recrystallized from a mixed solvent of ethyl acetate-n-hexane to give the title compound (0.6 g), melting 
point: 175°C: 



[0602] 1-(4-Chlorophenyl)-N-{3-<^ano-^ 
amide 



[0603] By the reaction and treatment in the same manner as in Example 64 using 1-{4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (3.3 g) and 5-amino-2-[4-(N,N<limethylamino)piperidin-1-yl]benzonitrile (2.9 g), the title com- 
pound (1.7 g) was obtained, melting point: 210-213°C. 

Example 127: 

[0604] N-(4-{4-[N i N-Bis(2-hydroxyethyl)^^ 
zole-4-carboxamide 



[0605] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-chlorophenyl) -5-methylpyra- 
zole-4-carboxylic acid (1.0 g) and 5-amino-2-{4-[N,N-bis(2-hydroxyethyl)amino]piperidin-1-yl}benzonitrile (1.2 g), the 
title compound (0.2 g) was obtained, melting point: 230-233°C. 



[0606] N-{3-Cyano-4-[4-(2-hydroxyethyl)piperazi^^^ 
mide 



Example 126: 





OH 



Example 128: 



133 



EP 1 176 140 A1 




[0607] By the reaction and treatment in the same manner as in Example 64 using 1-(3,4-difiuorophenyl)-5-methyl- 
pyrazole-4-carboxylic acid (3 g) and 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl]benzonitrile (3.7 g), the title com- 
pound (1.9 g) was obtained, melting point: 164-165°C. 

Example 129: 

[0608] 1-(4-Chlorophenyl)-N-{3^anc^[4-(4-n^ 
boxamide 1/4 hydrate 




[0609] By the reaction and treatment in the same manner as in Example 64 using 1 -{4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (1 .7 g) and 5-amino-2-[4-(4-methylpiperazin-1 -yl)piperidin-1-yl]benzonitrile (2.0 g), the title com- 
pound (0.6 g) was obtained, melting point: 240°C (decomposition). 

Example 130: 

[0610] 1-(3-Chloro^-fluorophenyl)-N-{3-^ 
4-carboxamide 




[061 1] By the reaction and treatment in the same manner as in Example 64 using 1-(3-chlorc-4-fluorophenyl)-5-meth- 
yipyrazole-4-carboxylic acid (3.5 g) and 5-aminc-2-[4-(2-hydroxyethyl)piperazin-1-yl]benzonitrile (3.7 g), the title com- 
pound (1.0 g) was obtained, melting point: 191°C. 
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Example 131: 

[0612] 1- (3, 4-Dichlorophenyl) -N- [3-cyano4- (4-TOrpho1inopiperidin-1-yl)phenyl>^^ 
ide 1/2 hydrate 




1/2H 2 0 



[0613] By the reaction and treatment in the same manner as in Example 64 using 1-(3,4-dichlorophenyl)-5-methyl- 
pyrazole-4-carboxylic acid (1.5 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (1.7 g), the title compound 
(1.2 g) was obtained, melting point: 242°C. 

Example 132: 

[0614] N-[3-Cyano^-(4-moroholinopiperidin-1-y0^ 
1/2 hydrate 



H 

[0615] By the reaction and treatment in the same manner as in Example 64 using 1-(3,4-difluorophenyl)-5-methyl- 
pyrazole-4-carooxylic acid (1.5 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (2.0 g), the title compound 
(0.8 g) was obtained, melting point: 243°C. 

Example 133: 

[0616] 1-(3-Chloro^-fluorophenyl)-N43^ano^(4-^^ 
mide 





CN 
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[0617] By the reaction and treatment in the same manneras in Example 64 using 1-(3-chloro-4-fluorophenyl)-5-meth- 
ylpyrazo!e-4-carboxylic acid (1.5 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (1.9 g) f the title compound 
(1.3 g) was obtained, melting point: 266°C. 

Example 134: 

[061 8] 1 -(4-Bromophenyl)-N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxamide 



[0619] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-bromophenyl)-5-methylpyra- 
zole-4-carboxylic acid (0.6 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (0.6 g), the title compound (0.5 
g) was obtained, melting point: 250-252°C. 

Example 135: 

[0620] N-[3-Cyano-4-(4-morpholinopiperidin-1 -yl)pheny0-1 -phenyl-5-methylpyrazole-4-carboxamide 



[0621] By the reaction and treatment in the same manner as in Example 64 using 1-phenyl-5-methylpyrazole-4-car- 
boxylic acid (0.6 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (0.6 g), the title compound (0.2 g) was ob- 
tained, melting point: 223°C. 



[0622] N^3-Cyano^-[4-(2-hydroxyethyl)piperazirM^ 
boxamide 1 hydrate 





Example 136: 
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[0623] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-trifluoromethylphenyl)-5-meth- 
ylpyrazole-4-carboxylic acid (1.0 g) and 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl]benzonitrile (0.6 g), the title com- 
pound (0.4 g) was obtained, melting point: 218°C. 

Example 137: 

[0624] N43-Cyano-4-(4-morpholinopiperidin-1-yl)p^ 
mide 1/2 hydrate 




[0625] By the reaction and treatment in the same manner as in Example 64 using 1-(4-trifluoromethylphenyl)-5-mthyl- 
pyrazole-4-carboxylic acid (0.7 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (0.6 g), the title compound 
(0.1 g) was obtained, melting point: 257°C (decomposition). 

Example 138: 

[0626] N-[3-Cyano-4-(4-morphoHnopiperidin-1-^ 1/2 
hydrate 




[0627] By the reaction and treatment in the same manner as in Example 64 using 1-(4-fluorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (0.8 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (0.6 g), the title compound (0.3 
g) was obtained, melting point: 226°C (decomposition). 
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Example 139: 



[0628] N-(3-Cyano^i>yiTolidinophenyl)-1^4-fluoroph 




CN 



[0629] By the reaction and treatment in the same manner as in Example 64 using 1-(4-fluorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (1.2 g) and 6-amino-2-pyrrolidinobenzonitriIe (0.8 g) f the title compound (0.8 g) was obtained, 
melting point: 185°C. 

Example 140: 

[0630] 1-(4-Chlorophenyl)-N-(3<yano^-pyrrolidinophenyl)-5-methylpyrazole-4KMrboxamide 



[0631] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (1.3 g) and 5-amino-2-pyrTolidinobenzonitriIe (0.8 g), the title compound (0.4 g) was obtained, 
melting point: 205°C. 

Example 141: 

[0632] N-(3-Cyano^homopiperidinophenyl)-1-(4-fluorophenyl)-5-methyIpyrazole-4-carboxamide 



[0633] By the reaction and treatment in the same manner as in Example 64 using 1-(4-fluorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (1.1 g) and 5-amino-2-homopiperidinobenzonitrile (0.8 g), the title compound (0.6 g) was ob- 
tained, melting point: 138°C. 

Example 142: 

[0634] 1-(4^lorophenyl)-N-(3-cyano-4-homopiperidinophenyl)^^ethylpyrazole-4-carboxamide 




N 
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CI 




o 



[0635] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (1.1 g) and 5-amino-2-homopiperidinobenzonitrile (0.8 g) f the titie compound (0.5 g) was ob- 
tained, melting point: 131°C. 

Example 143: 

[0636] N-[3-Cyano-4-(4-morpholinopiperidin-1-yl)p^ 



[0637] By the reaction and treatment in the same manner as in Example 64 using 1-(4-fluorophenyl)pyrrole-3-car- 
boxylic acid (0.5 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (0.7 g), the title compound (0.4 g) was ob- 
tained, melting point: 182-183°C. 

Example 144: 

[0638] 1-(3-Chlorophenyl)-N-[3-cyanc-4-(4-moroholinopiperidin-1-yl)phenyI]-5-meth 



[0639] By the reaction and treatment in the same manner as in Example 64 using 1-(3-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (2.0 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (2.4 g), the title compound (1.0 
g) was obtained, melting point: 210°C. 




CI 
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Example 145: 



[0640] N-I3-Cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(3-trifluoromethy!phenyl)-5-methylpyrazole-4K^rboxa- 
mide 



[0641 ] By the reaction and treatment in the same manner as in Example 64 using 1 -(3-trifluoromethylphenyt)-5-meth- 
ylpyrazole-4-carboxyIic acid (2.0 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (2.4 g), the title compound 
(1.0 g) was obtained, melting point: 215-21 6°C. 1 H-NMR (400 MHz, DMSO-d 6 ) 6(ppm): 1.55 - 1.61 (2H, m), 1.91 (2H, 
d, J = 11.2 Hz), 2.28- 2.31 (1H, m), 2.48 - 2.60 (4H, m), 2.60 (3H, s), 2.77 (2H, t, J = 11.2 Hz), 3.47 (2H, d, J = 11.8 
Hz), 3.50 - 3.59 (4H, m), 7.19 (1 H, d; J = 9.2 Hz), 7.80- 7.95 (5H, m), 8.08 (1 H, d, J = 2.0 Hz), 8.35 (1 H, s), 10.02 (1 H, s). 

Example 146: 

[0642] 1-(2-Chlorophenyl)-N43-cyano-4-(4-n^ 



[0643] By the reaction and treatment in the same manner as in Example 64 using 1-(2-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (1 .0 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (1.2 g). the title compound (0.79 
g) was obtained, melting point: 218°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 6(ppm): 1.57 (2H, ddd, J = 3.0, 11.2, 11.7 Hz), 1.90 (2H, d, J = 11.7 Hz), 2.25 - 2.30 
(1H, m), 2.33 (3H, s), 2.47-2.51 (4H, m), 2.77 (2H, t, J = 11.7 Hz), 3.47 (2H, d, J = 11.7 Hz), 3.58 - 3.60 (4H, m), 7.19 
(1H, d, J = 9.3 Hz), 7.53-7.66 (3H, m), 7.75 (1H, d, J = 9.8 Hz), 7.85 (1H, dd, J = 2.4, 9.3 Hz), 8.77 (1H, d, J = 2.4 
Hz), 8.32 (1H, s), 10.00 (1H,s). 

Example 147: 

[0644] N- [3-Cyano4- (4-morpholinopiperidin-1-yl)phenyl] -1- (4-iodophenyl)-5-methylpyrazole-4-carboxamide 




CI 




140 



EP 1 176 140 A1 




[0645] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-iodophenyl)-5-methy ipyrazole- 
4-carboxylic acid (1.2 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (1 g) t the title compound (1.0 g) was 
obtained, melting point: 280°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 8(ppm): 1.57 (2H, dd, J = 11.2, 11.7 Hz), 1.91 (2H, d, J = 10.5 Hz), 2.26 - 2.34 (1H, m), 
2.49 - 2.54 (4H, m), 2.55 (3H f s), 2.77 (2H, dd, J = 10.5, 11.7 Hz), 3.47 (2H, d, J = 11.7 Hz), 3.57 - 3.60 (4H, m), 9.19 
(1H, d, J = 9.3 Hz), 7.37 (2H, dd, J = 2.0, 6.8 Hz), 7.86 (1H, dd. J = 2.4, 9.3 Hz), 7.91 (2H, dd, J = 2.0, 6.8 Hz), 8.06 
(1H, d. J = 2.0 Hz), 8.30 (1H, s), 9.98 (1H, s). 

Example 148: 

[0646] N-[3-Cyano-4-(4-morpholinopiperidin-1-yl) phenyl)-1-(4-methylphenyl)-5-methyJpyrazole-4-carboxamide 



[0647] By the reaction and treatment in the same manner as in Example 64 using 1-(4-methylphenyl)-5-methylpyra- 
zole-4-carboxylic acid (1.0 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (1.4 g), the title compound (0.94 
g) was obtained, melting point: 243°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm): 1.53 - 1.60 (2H, m), 1.91 (2H, d, J = 11.7 Hz), 2.27 - 2.31 (1H, m), 2.40 (3H, 
s), 2.50 - 2.52 (4H, m), 2.77 (2H, dd, J = 10.2, 11.7 Hz), 3.33 - 3.37 (4H, m), 3.38 (3H, s), 3.46 (2H, d, J = 11.7 Hz), 
3.56 - 3.60 (4H, m). 7.19 (1 H, d, J = 11 .2 Hz), 7.36 (2H, d, J = 8.6 Hz), 7.41 (2H, d, J = 8.6 Hz), 7.84 (1H, dd, J = 2.7, 
11.2 Hz). 8.06 (1H, d, J = 2.7 Hz), 8.27 (1H, s), 9.96 (1H. s). 

Example 149: 

[0648] N43-Cyano^(4-morpholinopiperidin-1-yl)pheny^ 



[0649] By the reaction and treatment in the same manner as in Example 64 using 1-(4-methoxyphenyl)-5-methyl- 
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pyrazole-4-carboxylic acid (1.0 g) and 5-amina-2-(4-morpho!inopiperidin-1-yl)benzonitrile (1.2 g), the title compound 
(1.3 g) was obtained, melting point: 238°C. 

1 H-NMR (400 MHz, DMSO-de) 5 (ppm): 1 .52 - 1.62 (2H, m), 1.90 (2H, d, J = 11.8 Hz), 2.25 - 2.32 (1 H, m), 2.48 - 2.50 
(4H, m), 2.49 (3H, s), 2.76 (2H, t, J = 11.2 Hz), 3.46 (2H f d, J = 11.8 Hz), 3.57 - 3.59 (4H, m) f 3.83 (3H, s), 7.09 (2H f 
d, J = 8.3 Hz), 7.17 (1H, d, J = 8.8 Hz), 7.44 (2H, d, J = 8.3 Hz), 7.84 (1H, dd, J = 2.5, 8.8 Hz), 8.07 (1H, d, J = 2.5 
Hz), 8.25 (1H, s), 9.94 (1H, s). 

Example 150: 

[0650] 1-(4-Chlorophenyl)-N-[3K;yano-4-(4-^ 




[0651] 1-(4-chlorophenyl)-5-methylpyrazole-4-carboxylic chloride (0.67 g) and 5-amino-2-(4-thiomorpholinopiperid- 
in-1-yl)benzonitrile (0.8 g) were added to pyridine (10 ml) and the reaction was conducted for 1 h at room temperature . 
To the reaction mixture was added aqueous potassium carbonate solution and the precipitated crystals were recrys- 
tallized from hydrous dimethylformamide to give the title compound (0.52 g), melting point: 256PC /decomposition. 

Example 151: tir 

[0652] 1-(4-Chlorophenyl)-N-{3K:yano-4-[4-(N^^ 
4-carboxamide 




[0653] The reaction and treatment in the same manner as in Example 1 50 were conducted using 1 -(4-chlorophenyl)- 
5-methylpyrazole-4-carboxyIic chloride (1.19 g) and 5-amino-2-[4-(N-fert-butoxycarbonyl-N-(2-hydroxyethyl)amino) 
piperidin-1-yl]benzonitrile and the resulting mixture was further stirred in trifluoroacetic acid (10 ml) under ice-cooling 
for 1 h. The reaction mixture was treated with aqueous sodium hydroxide solution and extracted with ethyl acetate. 
The organic layer was washed with saturated brine and dried over anhydrous sodium sulfate. The solvent was evap- 
orated under reduced pressure. The residue was recrystallized from ethanol to give the title compound (0.29 g), melting 
point: 181 °C. 

Example 152: 

[0654] 1-(4-Chlorophenyl)-N43H^ano^-[4-(N-(2-hydroxyethyl)-N-methylamino)piperidin-1-yl]phenyl 
pyrazole-4-carboxamide 
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[0655] By the reaction and treatment in the same manner as in Example 150 using 1-(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (0.73 g) and 5-amino-2-[4-[N-(2-hydroxyethyl)-N-methylamino]piperidin-1-yl]benzonitrile 
(0.65 g), the title compound (0.2 g) was obtained, melting point: 186°C. 



[0656] N43-Cyano^[4-(N-(2-hydroxyethyl)am 
zole-4-carboxamide 



[0657] The reaction and treatment in the same manner as in Example 64 were conducted using 1 -(4-trifluoromethyl- 
phenyl)-5-methylpyrazole-4-carboxylic acid (1.94 g) and 5^rruno-2-[4-(N-/ert-butoxycarbonyl-2-hydroxyethylamino) 
piperidin-1-yl]benzonitrile (2.59 g) and the resulting mixture was further stirred in trifluoroacetic acid (10 ml) under ice- 
cooling for 1 h. The reaction mixture was treated with aqueous sodium hydroxide solution and extracted with ethyl 
acetate. The organic layer was washed with saturated brine and dried over anhydrous sodium sulfate. The solvent 
was evaporated under reduced pressure. The residue was recrystallized from a mixed solvent of dimethytformamide- 
water to give the title compound (0.34 g), melting point: 202°C. 

Example 154: 

[0658] 1 -(4-Chlorophenyl)-N-[3-cyano-4-(4-piperidinopiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxamide 



[0659] By the reaction and treatment in the same manner as in Example 1 50 using 1 -{4-chlorophenyl)-5-methyIpyra- 
zole-4-carboxylic chloride (0.86 g) and 5-amino-2-(4-piperidinopiperidin-1-yl)benzonitrile (0.8 g), the title compound 
(0.78 g) was obtained, melting point: 252°C/ decomposition. 



Example 153: 




H 
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Example 155: 

[0660] N43-CarbamoyW-(4HTiorpholinopiperid 
5/2 hydrate 




[0661] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (2.0 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzamide (2.5 g), the title compound (0;94 
g) was obtained, melting point: 270°C. 

1 H-NMR (400 MHz, DMSOkJ 6 ) 5(ppm): 1.53 - 1.59 (2H, m), 1.93 (2H, d, J = 12.2 Hz), 2.21 - 2.29 (1H, m), 2.45 - 2.57 
(4H, m), 2.56 (3H, s), 2.70 (2H, d, J = 11.3 Hz), 3.11 (2H, d, J = 11.3 Hz), 3.55 - 3.62 (4H, m), 7.23 (1H, d, J = 8.3 Hz), 
7.24 (1H, brs), 7.58 - 7.64 (4H, m), 7.80-7.82 (1H, m), 8.09 - 8.14 (1H, m), 8.36 (1H, s), 8.96 (1H f s), 9.92(1H, s). 

Example 156: 

[0662] 1 -(4-Chlorophenyl)-N-[3-cyanc-4-(4-piperazinopiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxamide 1/2 
hydrate 




[0663] By the reaction and treatment in the same manner as in Example 151 using 1-(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (0.66 g) and 5-aminc-2-[4-(4-tert-butoxyc^rtonylpiperazin-1-yl)piperidin-1-yl]b 
(1.0 g), the title compound (0.54 g) was obtained, melting point: 226*0. 

Example 157: 

[0664] N-{4-[4-(4-Acetylpiperazin-1-yl)piperidin-^^ 
boxamide 1/2 hydrate 
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[0665] By the reaction and treatment in the same manner as in Example 125 using 1-(4-chlorophenyl)-N-[3-cyano- 
4-(4-piperazinopiperidin-1-yl)phenyl]-5-methylpyrazole-4-carboxamide (0.18 g), the title compound (0.16 g) was ob- 
tained, melting point: 247°C. 

Example 158: 

[0666] N-[3-Bromo^(4-morpholinopiperidin-1-yl)phe 1/2 
hydrate 




[0667] By the reaction and treatment in the same manner as in Example 1 50 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (4.8 g) and 3-bromo-4-(4-morpholinopiperidin-1-yl) aniline (5 g) , the title compound (4.5 g) 
was obtained, melting point: 205-21 0°C. 

1 H-NMR (400 MHz, DMSO-dg) 6(ppm): 1.5 - 1.7 (2H, m), 1.8 - 1.9 (2H, m), 2.2 - 2.3 (1H, m), 2.5 - 2.55 (4H, m), 2.55 
(3H, s), 2.55 - 2.65 (2H, m), 3.2 - 3.4 (2H, m), 3.55 - 3.65 (4H, m), 7.15 (1H, d, J = 8.8 Hz), 7.5 - 7.7 (5H, m), 8.06 (1H, 
d, J = 2.5 Hz), 8.31 (1H, s), 9.88 (1H, s, NH) 

Example 159: 

[0668] N-[3-Bromo^-(4-morpholinopiperidin-1-y0^ 
mide 1/2 hydrate 




[0669] By the reaction and treatment in the same manner as in Example 1 50 using 5-methyl-1-(4-trifluoromethylphe- 
nyl)pyrazole-4-carboxyiic chloride (1 .7 g) and 3-bromo-4-(4-morpholinopiperidin-1-yl)aniline (2.0 g), the title compound 
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(2.1 g) was obtained, melting point: 220-230°C. 1 H-NMR (400 MHz, DMSO-d 6 ) 6(ppm): 1.5- 1.6 (2H, m), 1.8-1.9 (2H, 
m), 2.25 - 2.35 (1H, m), 2.45 - 2.55 (4H, m), 2.62 (3H, s), 2.55 - 2.65 (2H P m), 3.2 - 3.3 (2H, m), 3.55 - 3.65 (4H, m), 
7.15 (1H, d, J = 8.8 Hz), 7.67 (1H, dd, J = 1.9, 8.8 Hz), 7.83 (2H, d, J = 8.3 Hz), 7.95 (2H, d, J = 8.3 Hz), 8.06 (1H, d, 
J = 1.9 Hz), 8.36 (1H, s) f 9.92 (1H, s). 

Example 160: 

[0670] 1-(4-Chlorophenyl)-N-[2K:yano-4-(4-m^ 



[0671] By the reaction and treatment in the same manner as in Example 150 using 1-(4-chIorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (0.81 g) and 2-amino-5-(4-morpho!inopiperidin-1-yl)benzonitrile (0.9 g), the title compound 
(0.29 g) was obtained, melting point: 212-213°C. 1 H-NMR (400 MHz, DMSO-d 6 ) 6(ppm): 1.4 -1.5 (2H, m), 1.8 - 1.9 
(2H, m), 2.3 - 2.4 (1H, m), 2.5 - 2.55 (4H, m), 2.54 (3H, s), 2.7 - 2.8 (2H, m) , 3.5 - 3.6 (4H, m). 3.75 - 3.85 (2H, m), 7.3 
- 7.35 (3H, m), 7.61 (2H, d, J = 8.8 Hz), 7.64 (2H, d, J = 8.8 Hz), 8.29 (1H, s), 9.98 (1H, s). 



[0672] N-[2-Cyano^-(4-moipholinopiperidin-1-^ 
mide 1 hydrate 




[0673] By the reaction and treatment in the same manner as in Example 150 using 5-methyl-1-(4-trifluoromethylphe- 
nyl)pyrazoIe-4-carboxylic chloride (0.9 g) and 2-amino-5-(4-moroholinopiperidin-1-yl)benzonitrile (0.9 g), the title com- 
pound (0.67g) was obtained, melting point: 210-212°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 8(ppm) : 1.4 - 1.5 (2H, m), 1.8-1.9 (2H, m), 2.3- 2.35 (1H, m), 2.4 - 2.55 (4H, m), 2.61 
(3H, s), 2.7 - 2.8 (2H, m), 3.55 - 3.65 (4H, m), 3.8 - 3.85 (2H, m), 7.3- 7.35 (3H, m), 7.84 (2H, d, J = 8.3 Hz), 7.95 (2H, 
d, J = 8.3 Hz), 8.34 (1H, s), 10.02 (1H, s). 

Example 162: 

[0674] 1-(4-Chlorophenyl)-5-methyl-N-l4-(4-m^ 




Example 161: 
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[0675] 1-(4-Chlorophenyl)-N-(4K^loro-3-nitrophe (1 .6 g) and 4-morpholinopi- 

peridine (2.4 g) were added to dimethyl sulfoxide (20 ml) and the mixture was stirced at a refluxing temperature for 1 .5 
h. After cooling to room temperature, water was added and the precipitated solid was collected by filtration and extracted 
with chloroform. The organic layer was washed with 30% potassium carbonate and saturated brine, and dried over 
anhydrous sodium sulfate. The solvent was evaporated under reduced pressure. The residue was purified by silica 
gel column chromatography (mobile phase: chloroform/methanol) and recrystallized from hydrous dimethyrformamide 
to give the title compound (0.7 g), melting point: 195-200°C. 



1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm): 1.45 - 1.55 (2H, m), 1.8 - 1.9 (2H, m), 2.25 - 2.35 (1H, m), 2.5 - 2.55 (4H, m), 
2.56 (3H, s), 2.7 - 2.8 (2H, m), 3.15 - 3.2 (2H, m), 3.55 - 3.60 (4H, m), 7.35 (1H, d, J = 9.3 Hz), 7.60 (2H, d, J = 8.8 
Hz), 7.64 (2H, d, J = 8.8 Hz), 7.88 (1H, dd, J = 1.9, 9.3 Hz), 8.30 (1H, d, J = 1.9 Hz), 8.33 (1H, s), 10.09 (1H, s). 



[0676] 5-Methy!-N^4^4^orpholinopiperidin-1-y1)-3-nito^ 
ide 



[0677] By the reaction and treatment in the same manner as in Example 162 using /V-(4-chlorc-3-nitrophenyl)-5-me* 
thyl-1-(4-trifluoromethylphenyl)pyrazole-4-^rboxamide (1 .0 g) and 4-morpholinopiperidine (1 .4 g), the title compound 
(0.12 g) was obtained, melting point: 225-230°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 6(ppm) : 1.5 - 1.6 (2H, m) t 1 .8 - 1 .9 (2H, m), 2.25 - 2.35 (1H, m), 2.5 - 2.6 (4H, m), 2.63 
(3H, s), 2.75 - 2.85 (2H, m), 3.15 - 3.25 (2H, m), 3.55 - 3.60 (4H, m), 7.36 (1H, d, J = 8.8 Hz), 7.84 (2H, d, J = 8.8 Hz), 
7.88 (1H, dd, J = 2.4, 8.8 Hz), 7.95 (2H, d, J = 8.8 Hz), 8.30 (1H, d, J = 2.4 Hz), 8.38 (1H, s), 10.12 (1H, s). 



[0678] 1-(4-Chlorophenyl)-5-methyl-N-[3-mett^ 1/2 
hydrate 



Example 163: 




Example 164: 
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CI 





1/2 HzO 



[0679] By the reaction and treatment in the same manner as in Example 1 50 using 1 -(4<hlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (1.0 g) and 3-methyl-4-(4-morpholinopiperidin-1-yl)aniline(1.07 g), the title compound (1.0 
g) was obtained, melting point: 235-245°C. 1 H-NMR (400 MHz, DMSO-d 6 ) 8(ppm) : 1.6 - 1.6 (2H, m), 1.8 - 1.9 (2H, 
m), 2.24 (3H, s), 2.4 - 2.6 (7H, m), 2.55 (3H, s), 3.0 - 3.1 (2H, m), 3.5-3.6 (4H, m), 6.98 (1H, d, J = 8.3 Hz), 7.4 - 7.5 
(2H, m), 7.59 (2H, d, J = 8.8 Hz), 7.63 (2H, d, J = 8.8 Hz), 8.31 (1H, s), 9.68 (1H, s). 



[0680] 5-Methyl-N-[3-methyl^(4-morpholinop^ 
mide 1 hydrate 



[0681] By the reaction and treatment in the same manner as in Example 150 using 5-methyl-1-(4-trifluoromethylphe- 
nyl)pyrazole-4-carboxylic chloride (1.0 g) and 3-methyl-4-(4-morpholinopiperidin-1-yl)aniline (0.95 g), the title com- 
pound (1 .1 g) was obtained, melting point: 252-255°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) S(ppm): 1.5 - 1.6 (2H. m). 1.8 - 1.9 (2H, m), 2.2 - 2.3 (1H, m), 2.24 (3H, s), 2.45 - 2.55 
(4H, m), 2.55 - 2.65 (2H, m), 2.62 (3H, s), 3.0 - 3.1 (2H, m), 3.5 - 3.6 (4H, m), 6.99 (1H, d, J = 8.7 Hz), 7.4 - 7.5 (2H, 
m), 7.83 (2H, d, J = 8.3 Hz), 7.95 (2H, d, J = 8.3 Hz), 8.36 (1H, s), 9.73 (1H, s). 

Example 166: 

[0682] 1-(4-Chlorophenyl)-N-[3-chloro^(4-mor^ 



[0683] By the reaction and treatment in the same manner as in Example 1 50 using 1 -(4-chlorophenyl)-5-methyipyra- 
zole-4-cartx>xylic chloride (0.6 g) and 3-chloro-4-(4H7iorpholinopiperidin-1-yl)aniline (0.7 g), the title compound (0.51g) 
was obtained, melting point: 238-240°C. 



Example 165: 



F 3 C 




H 2 0 
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1 H-NMR (400 MHz, DMSOkJ 6 ) 5(ppm) : 1.5 - 1.6 (2H, m), 1.85.- 1.95 (2H, m) f 2.2 - 2.3 (1H, m), 2.5 - 2.55 (4H f m), 
2.55 (3H, s), 2.6 - 2.7 (2H, m), 3.2 - 3.4 (2H f m), 3.55 - 3.65 (4H, m), 7.14 (1 H, d, J = 8.7 Hz), 7.55 - 7.65 (5H, m), 7.88 
(1H, s), 8.31 (1H, s) f 9.89 (1H,s). 

Example 167: 

[0684] N-[3-Chloro^-(4-morpholinopiperidir>1-^^ 
mide dimethylformamide 




[0685] By the reaction and treatment in the same manner as in Example 150 using 5-methyl-1-(4-trifluoromethyIphe- 
nyl)pyrazole-4-carboxylic chloride (0.6 g) and 3-chloro-4-(4-morpholinopiperidin-1-yl)aniline (0.61 g), the title com- 
pound (0.79 g) was obtained, melting point: 252-256°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 6(ppm): 1.5-1.6 (2H, m), 1.8-1.9 (2H, m), 2.2 - 2.3 (1H, m), 2.5 - 2.65 (6H, m), 2.62 
(3H, s), 3.3 - 3.4 (2H, m), 3.4 - 3.6 (4H, m), 7.15 (1H, d, J = 8.8 Hz), 7.59 (1H, d, J = 8.8 Hz), 7.8 - 7.95 (5H, m), 8.36 
(1H, s), 9.93 (1H,s). 

Example 168: 

[0686] 1-(4-Chlorophenyl)-N-[3-<^ano^(4-p^ 




[0687] By the reaction and treatment in the same manner as in Example 1 50 using 1 -(4-ch!orophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (0.6 g) and 5-amino-2-(4-phenylpiperidin-1-yl)benzonitrile (0.65 g), the title compound (0.7 
g) was obtained, melting point: 186-188°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 8 (ppm): 1.8 - 1.95 (4H, m), 2.56 (3H, s), 2.7 - 2.75 (1H, m), 2.85 - 2.95 (2H, m), 3.55 
- 3.6 (2H, m), 7.25 (1H, d, J = 9.3 Hz), 7.3 - 7.4 (5H, m), 7.61 (2H, d, J = 8.8 Hz), 7.65 (2H, d, J = 8.8 Hz), 7.88 (1H, 
dd, J = 2.4, 9.3 Hz), 8.10 (1H, d, J = 2.4 Hz), 8.52 (1H, s), 10.01 (1H, s). 

Example 169: 

[0688] N-[4-(1-Benzylpiperidin^-yloxy)-3-cyano 
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[0689] By the reaction and treatment in the same manner as in Example 64 using 1-{4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (1 .0 g) and 5-amino-2-(1-benzylpiperidin-4-yloxy)benzonitrile (1 .2 g), the title compound (0.6 g) 
was obtained, melting point: 194°C. 

Example 170: 

[0690] 1-(4-Chlorophenyl)-N-(3^ano^[4-(3,^ 
zole-4-carboxamide 




[0691] By the reaction and treatment in the same manner as in Example 64 using 1-(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (1 g) and 5-amino-2^4-(3 f 4 f 5,6-tetrahydro-2H-p^ (1 .1 g), the 

title compound (0.9 g) was obtained, melting point: 276°C. 

1 H-NMR (400 MHz, DMSOd 6 ) 6(ppm) : d: 1 .44 (2H, ddd, J = 4.0, 11 .7, 12.2 Hz), 1.75 (2H, d, J = 12.2 Hz>, 2.41 - 2.49 
(1H, m), 2.56 (3H, s), 2.66 - 2.69 (4H, m), 3.07 - 3.12 (4H, m), 3.27 - 3.36 (2H, m), 3.90 (2H, d, J = 10.7 Hz), 7.19 (1H, 
d, J = 8.8 Hz), 7.59 - 7.65 (4H, m), 7.86 (1H, dd, J = 2.5, 8.8 Hz), 8.08 (1H, d, J = 2.5 Hz), 8.31 (1H, s), 10.00 (1H, s). 

Example 171: 

[0692] 1-(4-Chlorophenyl)-N-[3^thynyl^(4-^ 1/2 
hydrate 




[0693] A suspension of N-[3-bromc^(4-morpholinopiperidin-1-yl)phenyl]-1-(4-chlorophenyl)-5-methylpyrazole- 
4-carboxamide (1 g), bistriphenylphosphinepalladium dichloride (0.38 g), cuprous iodide (0.06 g), trimethylsilylacety- 
lene (0.53 g) and piperidine (50 ml) was refluxed under heating for 15 h. The solvent was evaporated and the residue 
was purified by silica gel column chromatography (mobile phase: ethyl acetate/hexane). The resulting residue was 





150 



EP1 176 140 A1 



dissolved in methanol (10 ml) and potassium carbonate (170 mg) was added. The mixture was stirred at room tem- 
perature for 1 h. After the reaction, potassium carbonate was filtered off. The filtrate was purified by silica gel column 
chromatography (mobile phase: chloroform/methanol) and recrystallized from a mixed solvent of chloroform-diisopropyl 
ether to give the title compound (27 mg), melting point: 203-205°C. 



1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm) : 1.5 - 1.6 (2H, m), 1.8-1.9 (2H, m), 2.2 - 2.3 (1H, m), 2.50 - 2.55 (4H, m), 2.55 
(3H, s). 2.5 - 2.6 (2H, m), 3.5 - 3.6 (6H, m), 4.37 (1H, s), 6.98 (1H, d, J = 8.8 Hz), 7.5 - 7.65 (5H, m), 7.81 (1H, d, J = 
2.5 Hz), 8.30 (1H, s), 9.78 (1H, s). 



[0694] N-{3-Cyano^-[4-(3,4,5,6-tetrahyd^ 
nyl) pyrazole-4-carboxamide 



[0695] By the reaction and treatment in the same manner as in Example 64 using 5-methyl-1-(4-trifluoromethylphe- 
ny1)pyrazole-4-carboxylic acid (1.1 g) and 5-amino-2-[4-(3,4,5,6-tetrahydrc^ 
(1 .1 g), the title compound (1.0 g) was obtained, melting point: 274°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm): 1.43 (2H, dq, J = 3.6, 11.7 Hz), 1.74 (2H, d, J = 11.7 Hz), 2.41 - 2.50 (1H, m), 
2.62 (3H, s), 2.50 - 2.63 (4H, m), 3.09 - 3.15 (4H, m), 3.26 - 3.34 (2H, m), 3.90 (2H, d, J = 11.7 Hz), 7.18 (1H, d, J = 
8.8 Hz), 7.83 (2H, d, J = 8.3 Hz), 7.86 (1H, dd, J = 2.4, 8.8 Hz), 7.95 (2H, d, J = 8.3 Hz), 8.08 (1H, d, J = 2.4 Hz), 8.35 
(1H, s), 10.03 (1H,s). 



[0696] 1-(4-Chlorophenyl)-N-{4-[4-(4-chloro 
ide 



[0697] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (0.5 g) and 5-amino-2-[4-(4-chloropheny1)piperazin-1-y0benzonitrile (0.6 g), the title compound 
(0.5 g) was obtained, melting point: 265°C. 

Example 174: 

[0698] 1-Benzyt-N-[3-cyano^4-moroho!inop 1/3 hydrate 



Example 172: 




Example 173: 




151 



EP 1 176 140 A1 




[0699] By the reaction and treatment in the same manner as in Example 64 using 1-benzyi-3-methylpyrazole-4-car- 
boxylic acid (0.6 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonltrile (0.8 g), the title compound (0.63 g) was 
obtained, melting point: 193°C. 

Example 175: 

[0700] N-[3-tyano^-(4-moipholinopiperidin-1^ 




[0701] By the reaction and treatment in the same manner as in E xample 64 using 3-methy 1-1 -(2-phenylethy l)pyrazole- 
4-carboxylic acid (0.64 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)ben2onitrile (0.8 g), the title compound (0.8 g) 
was obtained, melting point: 188°C. 



Example 176: 



[0702] 1-(4-Chlorophenyl)-N^3Ktyano^[4-(2-rnetho 
boxamide 




[0703] By the reaction and treatment in the same manner as in Example 151 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (0.6 g) and 5-amino-2-[4-[N-ferf-butoxycarbonyl-N-(2-methoxyethyl)amino]piperidin-1-yl] 
benzonitrile (0.9 g), the title compound (0.6 g) was obtained, melting point: 194°C. 
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Example 177: 

[0704] 1-(4-Chlorophenyl)-N^3-cyano-4-[4-[^ 
pyrazole-4-carboxamide 



[0705] By the reaction and treatment in the same manner as in Example 1 50 using 1-(4-ch!orophenyl)-5-methylpyra- 
zoIe-4-carboxylic chloride (0.53 g) and 5-amino-2-[4-[N-(2-methoxyethyi)-N-methylamino]piperidin-1-yl]benzonitri!e 
(0.6 g), the title compound (0.66 g) was obtained, melting point: 187°C. 



[0706] 1-(4-Chlorophenyl)-5-methyl-N44-(4-m^ 
mide 



[0707] By the reaction and treatment in the same manner as in Example 1 50 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (0.77 g) and 4-(4-morpholinopiperidin-1-yl)-3-trifluoromethylaniline (1 g), the title compound 
(1.1 g) was obtained, melting point: 193-194°C. 1 H-NMR (400 MHz, DMSOd 6 ) 6(ppm): 1.5- 1.6 (2H, m), 1.8-1.9 (2H f 
m), 2.2 - 2.3 (1H, m), 2.5 - 2.6 (4H, m), 2.56 (3H, s), 2.7 - 2.8 (2H, m), 2.9 - 3.0 (2H, m), 3.5 - 3.6 (4H, m), 7.51 (1H, d, 
J = 8.8 Hz), 7.55-7.7 (4H, m), 7.98 (1H, dd, J = 2.5, 8.8 Hz), 8.09 (1H, d, J = 2.5 Hz), 8.34 (1H, s), 10.06 (1H, s). 

Example 179: 

[0708] N-{4-[4-Bis(2-methoxyethyl)aminopiperid^ 
4-carboxamide 1/4 hydrate 




N 



Example 178: 
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Ox 



1/4 H 2 0 



[0709] By the reaction and treatment in the same manner as in Example 1 50 using 1-(4-chlorophenyl)-5-methyIpyra- 
zole-4-carboxylic chloride (0.83 g) and 5-amino-2-[4-bis(2-methoxyethyl)aminopiperidin-1-yl]benzonitrile (0.9 g) f the 
title compound (0.52 g) was obtained, melting point: 152°C. 

Example 180: 

[0710] N-[3-Cyano^(4-morpholinopiperidin-1-yl)ph 



[0711] By the reaction and treatment in the same manner as in Example 64 using 5-methyl-1-(2-pyridyl)pyrazole- 
4-carboxylic acid (2.0 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)ben2onitrile (1.88 g), the title compound (1.52 g) 
was obtained, melting point: 251°C. 

Example 181: 

[0712] N^3-Cyano^(4-morohoIinopiperidin-1-yl)phenyq-5^ 



[0713] The reaction and treatment in the same manner as in Example 64 were conducted using 5-methyl-1-(2-phe- 
nylethyl)pyrazole-4-carboxylic acid (0.6 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (0.75 g) and the re- 
sulting product was recrystallized from ethyl acetate to give the title compound (0.4 g), melting point: 195°C. 
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Example 182: 

[0714] 1-Benzyl-N-[3K7ano^(4-morpholino^ 1/3 hydrate 




[071 5] The reaction and treatment in the same manner as in Example 64 were.conducted using 1 -benzyl-5-methyl- 
pyrazole-4-carboxylic acid (0.7 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (0.93 g) and the resulting 
product was recrystallized from a mixed solvent of ethyl acetate-diisopropyl ether to give the title compound (0.36 g), 
melting point: 155°C. 



[0716] 1-(4-Chlorophenyl)-N-[3^ano-4-(4-methoxymet^^ 
ide 



[071 7] By the reaction and treatment in the same manner as in Example 1 50 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (0.62 g) and 5-amino-2-(4-methoxymethoxypiperidin-1-yl)benzonitrile (0.63 g), the title com- 
pound (0.33 g) was obtained, melting point: 186-188°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 8(ppm): 1.6 - 1.7 (2H, m) f 1.9 - 2.0 (2H, m), 2.56 (3H, s), 2.9 - 3.0 (2H, m), 3.29 (3H, 
s), 3.3 - 3.4 (2H, m), 3.65 - 3.75 (1H, m), 4.67 (2H, s), 7.21 (1H, d, J = 8.8 Hz), 7.60 (2H, d, J = 8.8 Hz), 7.64 (2H, d, 
J = 8.8 Hz), 7.85 (1H, d, J = 8.8 Hz), 8.07 (1H, s), 8.31 (1H, s), 10.00 (1H, s). 



[0718] 1-(4-Chlorophenyl)-N-[3-cyano^[4-(2-methoxyeto^ 
ide 



Example 183: 




Example 184: 
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[0719] By the reaction and treatment in the same manner as in Example 150 using 1-(4-chlorophenyl)-5-methy1pyra- 
zole-4-carboxylic chloride (0.13 g) and 5-amino-2-[4-(2-methoxyethoxy)piperidin-1-yl]benzonitrile (0.14 g), the title 
compound (0.05 g) was obtained, melting point: 180-182°C. 

1 H-NMR (400 MHz, DMSO<l 6 ) 8(ppm) : 1.6 - 1.7 (2H, m) f 1.9 - 2.0 (2H, m), 2.50 (3H t s), 2.85 - 2.95 (2H f m) t 3.27 (3H, 
s), 3.2 - 3.3 (2H, m), 3.4 - 3.5 (3H, m), 3.5 - 3.6 (2H, m), 7.20 (1H, d, J = 8.8 Hz), 7.60 (2H, d, J = 9.3 Hz), 7.64 (2H. 
d, J = 9.3 Hz), 7.85 (1H, dd, J = 8.8, 2.5 Hz), 8.07 (1H, d, J = 2.5 Hz), 8.31 (1H, s), 10.00 (1H, s). 

Example 185: 

[0720] 1-(4-Chlorophenyl)-N-[3,5KJichloro^(4-r^ 
1/4 hydrate 




[0721] By the reaction and treatment in the same manner as in Example 1 50 using 1-(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (0.77 g) and 3,5-dichloro-4-(4-morpholinopiperidin-1-yl)aniline (1.0 g) f the title compound 
(1.0 g) was obtained, melting point: 246-248°C. 

1 H-NMR (400 MHz, DMSO-dfi) 5(ppm): 1.5-1.6 (2H, m), 1.8 - 1.85 (2H, m) , 2.25 - 2.35 (1H, m), 2.5- 2.55 (4H, m), 
2.55 (3H, s), 2.95 - 3.00 (2H, m), 3.2 - 3.3 (2H, m), 3.55 - 3.65 (4H, m), 7.60 (2H, d, J = 9.3 Hz), 7.64 (2H, d, J = 9.3 
Hz), 7.80 (1H, s), 7.88 (1H, s), 8.31 (1H, s), 10.02 (1H, s). 

Example 186: 

[0722] N-[3,5-Dichloro-4-(4-morpholinopi^ 
boxamide 1/2 hydrate 




[0723] By the reaction and treatment in the same manner as in Example 1 50 using 5-methyl-1-(4-trifluoromethylphe- 
nyl)pyrazole-4-carboxylic chloride (0.87 g) and 3,5-dichloro-4-(4-morpholinopiperidin-1-yl)aniline (1 .0 g), the title com- 
pound (1.2 g) was obtained, melting point: 252-254°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm): 1.5 - 1.6 (2H, m), 1.75 - 1.85 (2H, m), 2.25 - 2.35 (1H, m), 2.5 - 2.55 (4H, m), 
2.61 (3H, s), 2.95 - 3.0 (2H, m), 3.2 - 3.3 (2H, m), 3.55 - 3.65 (4H, m), 7.8 - 8.00 (6H, m), 8.36 (1H, s), 10.07 (1H, s). 

Example 187: 

[0724] N-[3-Ctyano-4-(4-hydroxypiperidin-^ 
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[0725] By the reaction and treatment in the same manner as in Example 64 using 5-methyl-1 -phenyl pyrazole-4-car- 
boxylic acid (0.4 g) and 5-amino-2-(4-hydroxypiperidin-1 -yl)benzonitrile (0.4 g), the title compound (0.3 g) was obtained, 
melting point: 182°C. 

Example 188: 

[0726] N^3-Cyano^[4-(2-hydroxyethyl)piperidin-1-y^ 
1/4 hydrate 




[0727] By the reaction and treatment in the same manner as in Example 64 using 1-(4-fluorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (1 g) and 5-amino-2-[4-(2-hydroxyethyl)piperidin-1-yl]benzonitrile (1.6 g) f the title compound 
(0.2 g) was obtained, melting point: 186°C. 

Example 189: 

[0728] 1-(4-Chlorophenyl)-N-{3^ano-4-[4-(4-hydro^ 
boxamide 1 hydrate 




[0729] By the reaction and treatment in the same manner as in Example 1 50 using 1 -{4-chlorophenyl)-5-methylpyra- 
zole-4-carboxyiic chloride (0.6 g) and 5-amino-2-[4-(4-hydroxypiperidin-1-yl) piperidin-1-yObenzonitrile (0.6 g), the title 
compound (0.2 g) was obtained, melting point: 213°C. 

Example 190: 

[0730] 1-(4-Chlorophenyl)-N-[3K^ano-(4HTio^ 1/4 hydrate 
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[0731] By the reaction and treatment in the same manner as in Example 64 using 1-(4-chlorophenyl)pyrrole-3-car- 
boxylic acid (0.6 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (0.7 g), the title compound (0.49 g) was 
obtained, melting point: 220°C. 

Example 191: 

[0732] 1-(4-Chlorophenyl)-N-[3-cyano^4-morphonnom 




[0733] By the reaction and treatment in the same manner as in Example 150 using 1-(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxytic chloride (1.17 g) and 5-amino-2-l4-(4-morpholinomethylpiperidin-1-yl)phenyl]benzonitrile (1.25 g), 
the title compound (0.94 g) was obtained, melting point: 235*0. 

Example 192: 

[0734] N-[3-Cyanc-(4-morpholinopiperidin-1-yl)ph 




[0735] By the reaction and treatment in the same manner as in Example 150 using 5-methyt-1-(4-nitrophenyl)pyra- 
zole-4-carboxylic acid (1.6 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (1.8 g), the title compound (0.8 
g) was obtained, melting point: 265?C/ decomposition. 

Example 193: 

[0736] N43-Cyano^[4-(3,4,5,6-tetrahydro-2H-pyra^ 
zoie-4-carboxamide 
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[0737] By the reaction and treatment in the same manner as in Example 64 using 1-(4-fluorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (0.6 g) and 5-amino-2-[4-(3,4 f 5,6-tetrahydro-2H-pyran-4-yl)piperazin-1-yl]benzonitrile (0.8 g), 
the title compound (0.6 g) was obtained, melting point: 240°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm): 1.43 (2H, dq, J = 3.4, 11.7 Hz), 1.75 (2H f d, J = 12.2 Hz), 2.40 - 2.50 (1H, m), 
2.50 (3H, s), 2.67 (4H, m), 3.10 (4H, m), 3.31 (2H, d. J = 13.6 Hz), 3.90 (2H, d. J = 13.6Hz), 7.19 (1H, d, J = 8.8 Hz), 
7.41 (2H f t, J = 8.8 Hz), 7.60 (2H, dd, J = 4.8, 8.8 Hz), 7.87 (1H, dd. J = 2.4, 8.8 Hz), 8.09 (1H, d, J = 2.4 Hz), 8.29 
(1H,s), 10.00 (1H, s). 

Example 194: 

[0738] N-{3-Cyano-4-[4-(3,4 f 5,6-tetrahydro-2H-pyran-4-yl) piperazin-1-yl)phenyl}-1-(4-fluorophenyl)pyrrole-3-car- 
boxamide 1/4 hydrate 




[0739] By the reaction and treatment in the same manner as in Example 64 using 1-(4-fluorophenyl)pyrrole-3-car- 
boxylicacid (0.3 g) and 5^mino-2^4-(3,4,5,6-tetrahydro-2H^ (0.5 g), the title com- 

pound (0.4 g) was obtained, melting point: 240°C. 

1 H-IMMR (400 MHz, DMSO-d 6 ) 8 (ppm): 1.43 (2H, dq, J = 4.0, 12.2 Hz), 1.74 (2H, d, J = 12.2 Hz), 2.41 -2.50 (1H, m), 
2.67 (4H, m), 3.10 (4H, m), 3.27 (2H, d, J = 11.2 Hz), 3.89 (2H, d, J = 11.8 Hz), 6.85 (1H, d, J = 9.3 Hz), 7.19 (1H, d, 
J = 9.3 Hz), 7.37 (2H, t, J = 8.8 Hz), 7.43 (1H, s), 7.70 (2H, dd, J = 4.4, 8.8 Hz), 7.89 (1 H, dd, J = 2.4, 9.3 Hz), 8.05 
(1H,s), 8.10 (1H, d, J = 2.4 Hz), 9,82 (1H, s). 

Example 195: 

[0740] 1-(4-ChIorophenyl)-N-{3K^ano-4-[4-(3^^ 
boxamide 2/5 hydrate 
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[0741] By the reaction and treatment in the same manner as in Example 64 using 1-(4-chloropheny!)pyrrole-3-car- 
boxylic acid (0.5 g) and S-amin^WS^.S^tetrahydr^H-pyran^ylJpiperazin-l -yl]benzonitrile (0.7 g), the title com- 
pound (0.4 g) was obtained, melting point: 224°C. 

1 H-NMR (400 MHz, DMSO-dg) 5 (ppm): 1.38 - 1.73 (2H, m) f 1.74(2H, d, J = 12.2 Hz), 2.41 - 2.50 (1H, m), 2.67 (4H, 
m) f 3.10 (4H, m), 3.27 (2H, d, J = 11.7 Hz), 3.89 (2H, d, J = 11.7 Hz), 6.86 (1H, m), 7.19 (1H, d, J = 9.3 Hz), 7.49 (1H, 
m), 7.67 (2H, d, J = 9.2 Hz), 7.70 (2H, d, J = 9.2 Hz), 7.88 (1H, dd, J = 2.4, 9.3 Hz), 8.09 (1H, d, J = 2.4 Hz), 8.11 (1H, 
s),9.84 (1H f s). 



[0742] 1-(3,4-Di<*lorophenyl)-N^3-cyanc^4^3,4,5,6-teta^ 
pyrazole-4-carboxamide 1 hydrate 



[0743] By the reaction and treatment in the same manner as in Example 64 using 1-(3,4-dichlorophenyI)-5-methyl- 
pyrazole-4-carboxylic acid (1.0 g) and 5-aminc-244-(3,4,5,6-tetrahydrc-2H-p^ (1.1 
g), the title compound (0.6 g) was obtained, melting point: 242°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 5 (ppm): 1.43 (2H, dq, J = 3.5, 11.8 Hz), 1 .73 (2H, d, J = 11.8 Hz), 2.41 - 2.50 (1H;"m), 
2.51 (3H, s), 2.67 (4H, m), 3.10 (3H, m), 3.27 (2H, d, J = 11.7 Hz), 3.91 (2H, d, J = 10.2 Hz), 7.18 (1H, d. J = 8.8 Hz), 
7.60 (1 H, dd, J = 2.5, 8.8 Hz), 7.85 (1H, dd, J = 2.5, 8.8 Hz), 7.92 (1H, d, J = 2.5 Hz), 8.08 (1H, d, J = 2.5 Hz),, 8.33 
(1H,s), 10.01 (1H,s) 



[0744] 1-(4-Bromophenyl)-N-{3-cyano^[4^3,4,5,6-tetrahydro^ 
zole-4-carboxamide 



[0745] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-bromophenyl)-5-methylpyra- 
zole-4-carboxylic acid (1.0 g) and 5-amino-2-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1-yl]benzonitrile (1.0 g), 
the title compound (0.7 g) was obtained, melting point: 288°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm) : 1.43 (2H, ddd, J = 2.9, 11.5, 12.2 Hz), 1.75 (2H, d, J = 12.2 Hz), 2.42 - 2.51 
(1H, m), 2.56 (3H, s), 2.67 (4H, m), 3.10 (4H, m), 3.28 (2H, d, J = 11.5 Hz), 3.90 (2H, d, J = 7.8 Hz), 7.19 (1 H, d, J = 
8.3 Hz), 7.53(2H, d, J = 8.8 Hz), 7.77 (2H, d, J = 8.8 Hz), 7.86 (1H, dd, J = 2.4, 8.3 Hz), 8.08 (1H, d, J =2.4 Hz), 8.31 
(1H, s), 10.00 (1H, s). 

Example 198: 

[0746] N^3-Cyano^[4-(3,4,5,6-tetrahydro-2H-py^ 



Example 196: 




Example 197: 
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pyrazole-4-carboxamide 1/4 hydrate 




CN 




1/4 H 2 0 



[0747] By the reaction and treatment in the same manner as in Example 64 using 1-(3,4-difluorophenyl)-5-methyl- 
pyrazole-4-carboxylic acid (0.7 g) and 5-amino-2-[4-(3,4,5,6-tetrahydro-2H-pyran^yO^ (1.0 
g), the title compound (0.8 g) was obtained, melting point: 235°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm): 1.42 (2H, ddd, J = 4.9, 11.2, 11.7 Hz), 1.73 (2H, d, J = 12.2 Hz), 2.41 - 2.50 
(1H, m), 2.56 (3H, s), 2.66 (4H, m), 3.10 (4H, m), 3.27 (2H, d, J = 11.7 Hz), 3.90 (2H, d, J = 10.3 Hz), 7.17 (1H, d, J = 
8.8 Hz), 7.19 (1H, m), 7.63 (1H, m), 7.78 (1H, m), 7.86 (1H, d, J = 8.8 Hz), 8.09 (1H, s), 8.31 (1H, s) , 10.00 (1H, s). 



[0748] N-{3-CyancM-[4-(3,4,5,6-tetrahydro-2H-py^ 
boxamide 2/3 hydrate 



[0749] By the reaction and treatment in the same manner as in Example 64 using 5-methyM-pheny1pyrazole-4-car- 
boxylic acid (0.5 g) and 5-amino-2-[4-(3 i 4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yljbenzonitrile (0.7 g), the title com- 
pound (0.8 g) was obtained, melting point: 227°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm): 1.43 (2H, dq, J = 3.5, 11.7 Hz), 1.75 (2H, d, J = 13.7 Hz), 2.45 - 2.50 (1H, m), 
2.55 (3H, s), 2.67 (4H, m), 3.11 (4H, m), 3.29 (2H, d, J = 11.7 Hz), 3.90 (2H, d, J = 7.8 Hz), 7.19 (1H, d, J = 8.8 Hz), 
7.39 - 7.70 (5H, m), 7.85 (1H, dd, J = 2.5, 8.8 Hz), 8.09 (1H, d, J = 2.5 Hz), 8.29 (1H, s), 9.99 (1H, s). 



[0750] 1-(3-Chlorophenyl)-N^3^ano-4-[4-(3,4,5^ 
zole-4-carboxamide 



Example 199: 




Example 200: 



161 



EP1 176 140 A1 



CI 




[0751] By the reaction and treatment in the same manner as in Example 64 using 1-{3-chlorophenyl)-5-methyipyra- 
zole-4-carboxylic acid (0.8 g) and 5-amino-2-[4-(3 f 4,5 t 64etrahydro-2H-pyran-4-yl)piperazin-1-y0benzonitrile (1.0 g), 
the title compound (0.7 g) was obtained, melting point: 230°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 8(ppm): 1.43 (2H, ddd, J = 3.9, 11.2, 11.7 Hz), 1.75 (2H, d, J = 13.7 Hz), 2.42 - 2.45 
(1H, m), 2.50 (3H, s), 2.67 (4H, m), 3.10 (4H, m), 3.28 (2H, d, J = 11.7 Hz), 3.90 (2H, d, J = 11.2 Hz), 7.19 (1H, d, J = 
9.2 Hz), 7.55 - 7.58 (3H, m), 7.59 (1 H, s), 7.86 (1 H, d, J = 2.4, 9.2 Hz), 8.09 (1 H, d, J = 2.4 Hz), 8.32 (1 H, s), 1 0.01 (1 H, s). 



[0752] N^3-Cyano^[4-(3,4,5,6-tetrahydro-2H-pyra^ 
zole-4-carboxamide 



[0753] By the reaction and treatment in the same manner as in Example 64 using 1-{4^hlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (0.7 g) and 5-amino-2-[4-(3,4,5,6-tetrahydro^^ (0.9 g), 

the title compound (0.7 g) was obtained, melting point: 258°C. 

1 H-NMR (400 MHz, DMSO-de) 5(ppm) : 1.43 (2H, dq, J = 3.9, 12.2 Hz), 1.75 (2H, d, J = 12.2 Hz), 2.40 (3H, s), 2.40 - 
2.55 (1H, m) , 2.55 (3H, s), 2.67 (4H, m), 3.10 (4H, m), 3.27 (2H, d, J = 11.7 Hz), 3.90 (2H, d, J = 7.8 Hz), 7.18 (1H, 
d, J = 9.3 Hz), 7.36 (2H, d, J = 8.3 Hz), 7.41 (2H, d, J = 8.3 Hz), 7.86 (1H, dd, J = 2.4, 9.3 Hz), 8.09 (1H, d, J = 2.4 
Hz), 8.27 (1H,s), 9.97 (1H, s). 



[0754] 1-(4-Chlorophenyl)-N^3^ano^[4-(3,4,5^ 
pyrazole-4-carboxamide 



Example 201: 




Example 202: 




N 



162 



EP1 176 140 A1 



[0755] By the reaction and treatment in the same manner as in Example 64 using 1-<4-chlorophenyl)-5-methylpyra- 
zoIe-4-carboxylic acid (1.3 g) and 5-amino-2-[4-(3,4,5 f 6-tetrahydro-2H^ (1.1 
g), the title compound (1.1 g) was obtained, melting point: 281°C 

1 H-NMR (400 MHz, DMSO-de) 5(ppm): 1.58 - 1.68 (2H, m), 2.07 (2H f d, J = 12.2 Hz), 2.41 - 2.50 (1H, m), 2.56 (3H, 
s), 2.65 (2H, d. J = 11.7 Hz), 2.68 (4H, m), 3.09 (4H, m), 3.33 (2H, m), 7.18 (1H, d, J = 8.8 Hz), 7.60 (2H, d, J = 8.8 
Hz), 7.64 (2H, d, J = 8.8 Hz), 7.85 (1H, dd, J = 2.4, 8.8 Hz), 8.08 (1H, d, J = 2.4 Hz), 8.31 (1H, s), 10.00 (1H, s). 

Example 203: 

[0756] 1-(4-Chlorophenyl)-N-[3-cyano-4-[4-(2-metho>ty^^ 
ide 



[0757] By the reaction and treatment in the same manner as in Example 1 50 using 1-(4-chlorophenyl)-5-methylpyra- 
zoIe-4-carboxylic chloride (0.8 g) and 5-amino-2-[4-(2-methoxyethyl)piperazin-1-yl]benzonitiile (0.8 g), the title com- 
pound (0.7 g) was obtained, melting point: 207°C. 

Example 204: 

[0758] 1- (4-Chlorophenyl) -N- [3-cyano-4- [4- (4-methoxypiperidin-1-yl)piperidin-1-yl]phenyl]-5-methylpyrazole- 
4-carboxamide 1/4 hydrate 




[0759] By the reaction and treatment in the same manner as in Example 1 50 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (0.4 g) and 5-amino-2-[4-(4-methoxypiperidin-1-yl)piperidin-1-yl]benzonitrile (0.5 g), the title 
compound (0.2 g) was obtained, melting point: 245°C decomposition. 

Example 205: 

[0760] 1-(4-Chlorophenyl)-N-[3^ano-4-[4-(4<>xopipe^ 
mide 1/4 hydrate 
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1/4 H 2 0 



[0761] To a solution of oxalyl chloride (0.1 ml) and dimethyl sulfoxide (0.2 ml) in methylene chloride (30 ml) were 
added under ice-cooling 1-(4^hlorophenyl)-N-[3-cyano^-[4-(4-hydroxypiperidin-1-yl)piperidin-1-yl] 
pyrazole-4-carboxamide synthesized in Example 189 and triethylamine (0.9 ml), and the mixture was stirred at the 
same temperature for 1 h. To a reaction mixture was added aqueous sodium hydroxide solution. The organic layer 
was washed with saturated brine and dried over anhydrous sodium sulfate, and the solvent was evaporated under 
reduced pressure. The residue was purified by silica gel column chromatography (mobile phase: chioroformimethanol 
= 20:1) to give the title compound (0.2 g), melting point: 213°C. 

Example 206: 

[0762] 1-(4-Chlorophenyl)-N-[3-cyano^-(3-morpholinoprop^ 



[0763] By the reaction and treatment in the same manner as in Example 150 using 1-(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (0.74 g) and 6-amino-2-(3-morpholinopropoxy)benzonitrile (0.76 g), the title compound (0.35 
g) was obtained, melting point: 155-157°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 6(ppm): 1 .9 - 1.95 (2H, m), 2.3 - 2.4 (4H, m), 2.4 - 2.5 (2H, m), 2.56 (3H, s), 3.55 - 3.6 
(4H, m), 4.17 (2H, t, J = 6.3 Hz), 7.28 (1H, d, J = 9.2 Hz), 7.60 (2H, d, J = 8.8 Hz), 7.64 (2H, d, J = 8.8 Hz), 7.90 (1H, 
dd, J = 2.4, 9.2 Hz), 8.07 (1H, d, J = 2.4 Hz), 8.31 (1H, s), 10.00 (1H, s) 



[0764] N-[3-Cyano^-(3-moipholinopropoxy)phenyl]-5^ 



[0765] By the reaction and treatment in the same manner as in Example 1 50 using 5-methyM-(4-trifluoromethylphe- 
nyl)pyrazole-4-carboxylic chloride (1.0 g) synthesized according to Starting Material Synthesis Example 88 and 5-ami- 
no-2-(3-morpholinopropoxy)benzonitrile (0.9 g), the title compound (0.75 g) was obtained, melting point: 172-174°C. 
1 H-NMR (400 MHz, DMSO-d 6 ) S(ppm): 1 .9 - 1.95 (2H, m), 2.3 - 2.4 (4H, m), 2.4 - 2.5 (2H, m), 2.63 (3H, s), 3.55 - 3.6 
(4H, m), 4.17 (2H, t, J = 6.3 Hz), 7.29 (1 H, d, J = 9.3 Hz), 7.84 (2H, d, J = 8.3 Hz), 7.90 (1 H, dd, J = 2.5, 9.3 Hz), 7.95 
(2H, d, J = 8.3 Hz), 8.07 (1H, d, J = 2.5 Hz), 8.36 (1H, s), 10.04 (1H, s) 




CN 



Example 207: 
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[0766] 1-(4-Chlorophenyl)-N-[3-cyanc^(2-iTiorohoH^ 



CI 




[0767] By the reaction and treatment in the same manner as in Example 1 50 using 1-(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxyIic chloride (0.65 g) and 5-amino-2-(2-morpholinoethoxy)benzonitrile (0.95 g) t the title compound (1 .02 
g) was obtained, melting point: 187-189°C. 

1 H-NMR (400 MHz, DMSO-de) 5(ppm): 2.5 - 2.6 (4H, m), 2.56 (3H, s), 2.7-2.8 (2H, m), 3.5 - 3.6 (4H, m), 4.25 (2H, t, 
J = 5.4 Hz), 7.30 (1H, d, J = 9.2 Hz), 7.60 (2H, d. J = 8.8 Hz), 7.64 (2H, d, J = 8.8 Hz), 7.90 (1H, dd t J = 2.4, 9.2 Hz), 
8.07 (1H, d, J = 2.4 Hz), 8.31 (1H, s), 10.00 (1H, s) 

Example 209: 

[0768] N-[3-Cyano^-(2-morpholinoethoxy)phenyq-5-^ 



[0769] By the reaction and treatment in the same manner as in Example 1 50 using 5-methyl-1-(4-trifluoromethylphe- 
nyl)pyrazole-4-carboxylic chloride (0.74 g) synthesized according to Starting Material Synthesis Example 88 and 5-ami- 
no-2-(2-morpholinoethoxy)benzonitrile (0.95 g), the title compound (0.78g) was obtained, melting point: 191-193°C. 
1 H-NMR (400 MHz, DMSO-de) 5(PP m ) : 2.5 - 2.6 (4H, m), 2.73 (3H, s), 2.7-2.8(2H, m), 3.5 - 3.6 (4H, m), 4.25 (2H, t, 
J = 5.3 Hz), 7.31 (1H, d, J = 9.3 Hz), 7.84 (2H, d, J = 8.3 Hz), 7.90 (1H, dd, J = 2.9, 9.3 Hz), 7.95 (2H, d, J = 8.3 Hz), 
8.07 (1H, d, J = 2.9 Hz), 8.36 (1H, s), 10.05 (1H, s) 



[0770] 1-(4-Chlorophenyl)-N-[3-cyanc^((4-moro^ 
mide 




[0771 ] By the reaction and treatment in the same manner as in Example 1 50 using 1 -(4-chlorophenyl)-5~methylpyra- 
zole-4-carboxylic chloride (0.26 g) and 5-amino-2-((4-morpholinopiperidin-1 -yl)methyl)benzonitrile (0.3 g), the title com- 
pound (0.16 g) was obtained, melting point: 167-168°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm): 1.3 - 1.4 (2H, m), 1.7 - 1.8 (2H, m), 1.95 - 2.05 (2H, m), 2.1 - 2.2 (1H, m), 2.4 
- 2.5 (4H, m), 2.57 (3H, s), 2.8 - 2.9 (2H, m), 3.5 - 3.6 (6H, m), 7.53 (1 H, d, J = 8.8 Hz), 7.61 (2H, d, J = 8.8 Hz), 7.65 
(2H, d, J = 8.8 Hz), 7.93 (1H, d, J = 8.8 Hz), 8.18 (1H, s), 8.34 (1H, s), 10.14 (1H, s) 



F 3 C 




Example 210: 
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Example 211: 



[0772] 1-(4-Chlorophenyl)-N-[3-cyano-4- (3-hydroxypropylthio)phenyl]-5-methylpyrazole-4-cart»xamide 1/4 hy- 
drate 



[0773] By the reaction and treatment in the same manner as in Example 1 50 using 1-(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (3.9 g) and 5-amino-2-(3-hydroxypropylthio)benzonitrile (2.9 g), the title compound (1.5 g) 
was obtained, melting point: 165°C. 

Example 212: 

[0774] 1-(4-Chlorophenyl)-N-[3-<^ano-4-(3-moroholinopropyM^ 



[0775] A solution of 1-(4-chlorophenyl)-N-[3-cyano-4-(3-hydroxypro^ 

ide (1 .8 g) and methanesulfonyl chloride (0.5 ml) in pyridine (20 ml) was stirred overnight. To the reaction mixture was 
added aqueous hydrochloric acid solution and the mixture was extracted with ethyl acetate. The organic layer was 
washed with saturated brine and dried over anhydrous sodium sulfate. The solvent was evaporated under reduced 
pressure. The residue was purified by silica gel column chromatography (mobile phase: chloroform:methanol = 50:1) 
to give 1 -(4-chlorophenyl)-N-[3-cyano^(3-methanesulfony^ 



[0776] The above compound (0.6 g) and morpholine (0.5 g) were stirred in dimethylformamide (20 ml) at room tem- 
perature for 2 h. To the reaction mixture was added aqueous sodium hydroxide solution and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous sodium sulfate. The 
solvent was evaporated under reduced pressure. The residue was dissolved in ethyl acetate. The mixture was acidified 
with hydrochloric acid-ethanol and crystals were precipitated. The crystals were added to ethyl acetate and aqueous 
sodium hydroxide solution again, and the mixture was extracted with ethyl acetate. The organic layer was washed with 
saturated brine and dried over anhydrous sodium sulfate. The solvent was evaporated under reduced pressure. The 
residue was recrystallized from a mixed solvent of ethyl acetate and hexane to give the title compound (0.2 g), melting 
point: 105-110°C (decomposition) 



[0777] 1-(4-Chlorophenyl)-N-[3^yano^(3-piperidinopropylthio)phenyfl-5-methylpyrazole-4K»rboxamide 1/4 hy- 
drate 





(12 g). 



Example 213: 
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[0778] By the reaction and treatment in the same manner as in Example 212 using piperidine instead of morpholine, 
the title compound was obtained, melting point: 142°C. 

[0779] In the same manner as in the above-described Starting Material Synthesis Examples and Examples, the 
following compound can be produced. 

Example 214: 1-(4-Chlorophenyl)-N-[3Ktyano^(morpholm^ 
Example 215: 1-(4-Fluorophenyl)-N-[3K^ano^morpholi^ 
Example 216: 1-(4-Fluorophenyl)-N-[3^ano^2^on>hoH 
Example 217: 1-(4-Fluorophenyl)-N-[3K7ano^(3^oipho 

Example 218: 1-(4-Fluorophenyl)-N-[3-cyano-4-(4-morpholinobutoxy)phenyl] -5-methylpyrazole-4-carboxamide 
Example 219: 1-(4-Chlorophenyl)-N-[3-cyano-4-(4-morpholinobutoxy)phenyl] -5-methylpyrazole-4-cart)oxamide 
Example 220: 1 -(4-Fluorophenyl)-N-[3^ano^(morpholinom 

Example 221: 1-(4-Fluorophenyl)-N-[3-cyano-4-(2-morpholinoethylthio)phenyl] -5-methylpyrazole-4-carboxan> 
ide 

Example 222: 1 -(4-Fluorophenyl)-N-[3<yano^3-morpholino 
ide 

Example 223: 1-(4-Fluorophenyl)-N-[3K^ano^4^orphonnobu 
Example 224: 1-(4-Chlorophenyl)-N-[3^yano^(rTK>rpholinom 
Example 225: 1 ^4-Chlorophenyl)-N-[3K^ano^(2-morpholinoeft 
Example 226: 1 -(4-Chloropheny1)-N43Ktyano^3-morpholi^^ 

ide I i 

Example 227: 1-(4-Chlorophenyl)-N-[3K;yano^(4- 

ide . : ' 

Example 228: 1-{4-Chlorophenyl)-N-[3-cyanc-4- (2-(4-morpholinopiperidin-1-yl)ethyl)phenyl]-5-methylpyrazole- 
4-carboxamide 

Example 229: 1-(4-Chlorophenyl)-N-[3^yano^3^4-moipholinopiperi 
4-carboxamide 

Example 230: 1-(4-Chlorophenyl)-N-[3-cyano-4-(4-(4-morpholinopiperidin-1-yl) butyl) phenyi]-5-methylpyrazole- 
4-carboxamide 

Example 231 : 1-(4-Trifluoromethylphenyl)-N-[3Kyano^morphoK^ 
boxamide 

Example 232: 1 ^4-Trifluoromethylphenyl)-N43^ano^(2-mon}h^ 
boxamide 

Example 233: 1-(4-Trifluoromethylphenyl)-N-[3^yanc^ 
boxamide 

Example 234: 1-(4-Trifluoromethytphenyl)-N-[3-cyano-4- (4-morpholinobutoxy)phenyl]-5-methylpyrazole-4-car- 
boxamide 

Example 235: 1-(4-Trifluoromethylphenyl)-N-[3K^ 
boxamide 

Example 236: 1-(4-Trifluoromethylphenyl)-N-[3-cyano-4-(2-morpholinoethylthio) phenyl] -5-methylpyrazole- 
4-carboxamide 

Example 237: 1-(4-Trifluoromethyiphenyl)-N-[3<yano^(3-monpholinopropylthio)phenyl]-5-methylpyrazole- 
4-carboxamide 

Example 238: 1-(4-Trifluoromethylphenyl)-N-[3-cyano-4-(4-morpholinobutylthio) phenyl] -5-methylpyrazole- 
4-carboxamide 

Example 239: N-{3-Cyano-4-{4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1-yl]phenyl )-1-(4-trifluoromethylphe- 
nyl)pyrrole-3-carboxamide 

Example 240: N-[3^yano^(4-nfx>rpholinopiperidin-1-yl)phenyl]-1-(4-trifluoromethylphenyl) pyrrole-3-carboxam- 
ide 
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Example 241 : N-{3-Cyano^-[4-(3A5,6-tetrahydro-2H-pyran^ 
pyrro!e-3-carboxamide 

Example 242: I^H3-Cyano^-(4-morpholinopiperidin-1-^ 

Example 243: 1 -^ChlorophenylJ-N-fS-ethynyM-^SA 5, 6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl}- 
5-methylpyrazole-4-carboxamjde 

Example 244: 1-(4-Ch!orophenyl)-5-methyi-N-(3-(1-pro^ 

1 -yt]phenyl}pyrazole-4-carboxarnide 

Example 245: 1-(4-Chlorophenyl)-5-methy1-N-[3-(V^ 

4- carboxamide 

Example 246: 1-(4-Chlorophenyl)-N-{3-ethenyl-4-[4^^^ 

5- methyipyrazole-4-carboxamide 

Example 247: 1- (4-Chlorophenyl) -N- [3-ethenyl-4- (4-morpholinopiperidin1-yl)phenyl]-5-methylpyrazole-4-car- 
boxamide 

Example 248: 1-(4-Chlorophenyl)-N-[3HCxlO"4-(4-morpholinopiperidin-1-yl) phenyl]-5-methylpyrazole-4-carboxa- 
mide 

Example 249: N43-Bromo-4-[4-(3,4,5,6-tetrahydro-2H-pyran^4-yl)pipera2in-1-yl] phenyl}- 1 -(4-chlorophenyl)- 
5-methylpyrazole-4-carboxamide 

Example 250: N-{3-Chloro-4-[4-(3 ( 4 f 5 p 6-tetrahydro-2H-pyran-4-yl) piperazin-1 -y!]phenyl}-1-(4-chlorophenyl)- 
5-methylpyrazole-4-carboxamide 

Example 251 : N-{3-Chloro^-[4-(3A5,6-tetrahydro-2H^ 
role-3-carboxamide 

Example 252: N43-Bromo-4-{4-(3 f 4 f 5 f 6-tetrahydro-2H-pyran-4-yl)piperazin-1-yl] phenyl}-1-(4-ch!orophenyl)pyr- 
role-3-carboxamide 

Example 253: 1 -(4-Chlorophenyl)-N-[3K^ano-4-(5-mo 
ide 

Example 254: 1-(4-Chlorx>phenyl)-N-[3-cyano^(5-mo^ 
Example 255: 1-(4-Chlorophenyl)-N-[3-(tyano-4-(5-mo 
ide 

Example 256: 1-(4-Chlorophenyl)-N-[3-cyano-4-(5-morp^ 
Example 257: N-[3-Cyano-4-(4-morpholinopiperidin-1^ 
zole-4-carboxamide 

Example 258: N-[3-Cyano^(4~moipholinopiperidin-1^ 
amide 

Example 259: N-(3-Cyano-4-[4"(3 f 4,5,6-tetrahydro-2H-pyran-4-yl) piperazin-1 -yl]phenyl}-1-(3,4-methylenedioxy- 
phenyl) -5-methylpyrazole-4-carboxamide 

Example 260: N-{3-Cyano4-[4-(3,4,5,6-tetrahydro-2Hi3yran-4-yl)piperazin-1 -yl]phenyl)-1-(3,4-methylenedioxy- 
phenyl)pyrrole-3-carboxamide 

Example 261 : 1-(4-Chlorophenyl)-N-[3-cyano^(2,2-dimethy^ 
4-carboxamide 

Example 262: 1 -(4-Chlorophenyl)-N-[3-cyano^(2 > 2KJimethyl^-morpholinopropoxy)pheny0pyrrol 
ide 

Example 263: N-[3-Cyano-4-(2,2-dimethyl-3-monpholinopropoxy)phenyI]-5-methyl-1 -(3,4-methylenedioxyphenyl) 
pyrazole-4-carboxamide 

Example264:N-[3-Cyano-4~(2,2-dimethyl-3-morph 
nyl)pyrrole-3-carboxamide 

Example 265: N-[3-Cyano^-{4-morpholinopiperidin-1-yl)phen^ 
rol e-3-carboxamide 

Example 266: N-[3-Cyano-4-(4-moiphoIinopiperidin-1-yl)phenyl]-5-methyl-1-(3,4-methylenedioxyph 

3- carboxamide 

Example 267: N-[3-CVano-4-[4-(3,4 i 5 f 6-tetrahydro-2H-pyran-4-yl)piperazin-1-yl]phen^ 
1 -{3,4-methylenedioxyph enyl)pyrrole-3-carboxamide 
Example 268: N-[3-Chloro^-(4^orpholinopiperidin-1-yl)ph 
role-3-carboxamide 

Example 269: N-[3-Cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(3,4-dimethoxy phenyl )-5-methylpyrazole- 

4- carboxamide 

Example 270: N-[3-Cyano-4-(4-morpholinopiperidin-1-yl)phenyl]-1-(3 ( 4- f dimethoxyphenyl)pyrrole-3-carboxam- 
ide 

Example 271 : N-[3-Ctyano^(4-morpholinopiperidin-1-yl)phe 
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3-carboxamide 

Example 272: 1 -(4-Chlorophenyl)-N-[3-cyano^-(2,2-dimet^^ 

3- carboxamide 

Example 273: 1-(4-Chlorophenyl)-N-[3-cyano^(4-moro^ 
boxamide 

Example 274: N-{3-Cyano^[4-(2-hydroxyethyl)piperazin-1-^ 
zole-4-carboxamide 

Example 275: 1-(4-Chlorophenyl)-N-{3-cyano-4-[4^^ 

4- carboxamide 

Example 276: N-[4-(Piperidin-4-yloxy)-3-<^anophenyl]-1-^ 

Example 277: N-[4-(1 -Methylpiperidin-4-yloxy)-3-cyanophenyl]-1 -(4-chlorophenyl)-5-methylpyrazole-4-carboxa- 
mide 

Example 278: N-[4-(1-Benzylpyrrolidin-3-yloxy)-3-cyanophen^ 
mide 

Example 279: N-[4-(3 f 4 f 5,6-Tetrahydro-2H-pyran-4-yloxy)-3-cyanophenyll-1- (4-Chlorophenyl) -5-methylpyra- 
zole-4-carboxamide 

Example 280: N-[4-(2,3,4,5-Tetrahydrofuran-3-yloxy)-3^^ 
4-carboxamide , _ 

Example 281 : N-[4-(Piperidine-4-yloxy)-3-cyanophenyl]-1 -(4-chlorophenyl)pyrrole-3-carboxamide 
Example 282: N-{4-(1 -Methylpiperidin-4-yloxy)-3-cyanophenyn-1-(4-cW 

Example 283: N^4-(1-Ben2ylpyrrolidin-3»yloxy)-3-cyanophenyl]-1-(4-chlorophenyl) pyrrole-3-carboxamide 
Example 284: N-{4-(3 i 4 f 5 i 6-Tetrahydro-2H-pyran-4-yloxy)-3-cyanophenyl]-1- (4-ch!orophenyl) pyrrole-3-carbox- 
amide 

Example 285: N-[4-(2,3 t 4 > 5-Tetrahydrotijran-3-yloxy)-3-cyanophenyl]-1 -(4-chlorophenyl)pyrrole-3-carboxamide 
Formulation Example 
[0780] 





(mg) 


compound of the present invention 
lactose 

microcrystalline cellulose 
light anhydrous silicic acid 
magnesium stearate 


10.0, 
109.6 
27.4 
1.5 
1.5 

150 (per tablet) 



[0781] The compound of the present invention (30 g), lactose (328.8 g) and microcrystalline cellulose (82.2 g) are 
mixed. The mixture is compression formed with a roller compactor to give compressed flakes. The compressed flakes 
are pulverized in a hammer mill and the putverizate is passed through a 20-mesh sieve. To the resulting product are 
added light anhydrous silicic acid (4.5 g) and magnesium stearate (4.5 g) , followed by admixing. The mixture is punched 
with a 7.5 mm diameter pounder to give 3000 tablets weighing 150 mg per tablet. 

[0782] As regards the pharmacological activity of the compound of the present invention and a pharmaceutically 
acceptable salt thereof, in vitro proliferation reaction of mouse, rat, dog, monkey or human lymphocytes activated with 
antigen or mitogen, lymphocyte proliferation reaction dependent on cytokine (e.g., IL-2, IL-4, IL-7, IL-9, IL-13, IL-15 
and the like), or production of inflammatory cytokine (e.g., TNF-a, IL-1, IL-6, IL-12, IL-15, IL-18 and the like) derived 
by lymphocytes, macrophages, dendritic cells and the like upon addition of IL-15, lipopolysaccharide and the like can 
be tested for evaluation of inhibitory activity. The compound of the present invention and a pharmaceutically acceptable 
salt thereof show an inhibitory effect in the above-mentioned in vitro test at a concentration of 0.001-100 which is 
significant as compared to a control group without addition of the compound. 

[0783] For the in vivo pharmacological activity of the compound of the present invention or a pharmaceutically ac- 
ceptable salt thereof, type II collagen-induced arthritis is used, which is induced by immunizing a mouse, rat, dog or 
monkey with type II collagen derived from bovine or suitable mammal together with Freund's complete adjuvant To 
be specific, the compound of the present invention or a pharmaceutically acceptable salt thereof is intravenously, 
intraperitoneally, subcutaneously or orally administered and the inhibitory activity is evaluated. Besides the above- 
mentioned test, similar evaluation is possible with regard to an autoimmune disease model such as a rat or mouse 
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model with adjuvant arthritis, experimental cerebral meningitis and the like. Using MRL/MpJ-lpr/1pr mouse, 
(NZBXNZW)FI mouse and BXSB mouse that spontaneously develop autoimmune diseases similar to systemic lupus 
erythematosus in human, the therapeutic effect of the compound of the present invention and a pharmaceutically 
acceptable salt thereof against autoimmune diseases can be evaluated based on manifestation of proteinuria in lupus 

5 erythematosus nephritis, production amount of anti-autoantibody such as anti-DNA antibody, rheumatoid factor, anti- 
erythrocyte antibody, anti-type II collagen antibody and the like, infiltration of activated lymphocytes into inflammation 
site and proliferation thereof, survival days and the like, as indices. The compound of the present invention and a 
pharmaceutically acceptable salt thereof show a significant inhibitory effect or therapeutic effect as compared to a 
control group with medium administration alone, by intravenous, intraperitoneal, subcutaneous or oral administration 

10 at 0.1-100 mg/kg body weight in the above-mentioned in vivo pharmacological, test. The following Experimental Ex- 
amples detail such aspect. 

Experimental Example 1: 

15 [0784] Effect on proliferation of rat lymphocytes stimulated with phorbol-1 2-myristate-1 3-acetate (PMA) and calcium 
ionophore A23187 

[0785] As the medium, RPMI1640 medium (Sigma) supplemented with kanamycin sulfate (60 |ig/ml) and penicillin 
G potassium (100 unit/ml), and fetal calf serum (FCS, Gibco), that underwent inactivation treatment at 56°C for 30 min, 
in a proportion of 10% was used for the test. The compound of the present invention or a pharmaceutically acceptable 
20 salt thereof was dissolved in dimethyl sulfoxide, diluted with 10% FCS-containing RPMI1640 medium to a desired 
concentration and used for the test. 

[0786] Spleen was aseptically removed from 6-week-old male F344 rat or LEW rat (Charles River Japan) and broken 
up in the RPMI1640 medium with tweezers, after which a single cell suspension of spleen cells was prepared. After 
haemolysis by hypotonic treatment using a mixture of 0.83% aqueous amonim chloride solution and Tris-HCI buffer at 

25 pH 7.65 at a mixing ratio of 9:1, it was passed through a nylon-wool column to give a nylon non-adhering T cell con- 
densed fraction. A cell suspension prepared using a 10% FCS-containing RPMI1640 medium was added to a flat- 
bottomed 96 well microtest plate at 5x10 s cells/well. The compound of the present invention or a pharmaceutically 
acceptable salt thereof having a concentration of 0.0001-100 ^iM, 10 ng/ml of PMA and 100 ng/ml of A23187 were 
added and the mixture was cultured at 37°C, under 5% C0 2 , 95% air for 44 h. After the completion of the culture, 

30 tritiated thymidine (specific activity:185 GBq/mmol, Amersham Pharmacia Biotec) was added at 18.5 kBq/well and the 
mixture was cultured further at 37°C, under 5% C0 2 , 95% air for 4 h. Then, using a cell harvester, the cells were 
recovered on a glass fiber filter, and using a plate scintillation counter (Microbeta 1460), the radioactivity taken into 
the cells was measured, based on which the proliferation of rat lymphocytes induced by the stimulation with PMA and 
A23187 was determined. That is, percent of inhibition was calculated from the following formula from the average of 

35 tritiated thymidine uptake (cpm) into the lymphocytes in the well added with various concentrations of the compound 
of the present invention. 



40 



45 



Inhibition {%)= 1- 



r ~\ 

radioactivity (cpm) of well with cxrrjpound 
radioactivity (cpm) of well without corpound 



x 100 



50 



55 



[0787] In addition, the concentration (ICsq) of the compound at which the compound inhibits the radioactivity to 50% 
of the value of the control group was determined by nonlinear regression based on the dose reaction curve obtained 
by plotting the average of tritiated thymidine uptake (cpm) or percent of inhibition on the axis of ordinates and the 
concentration on the axis of abscissas. 

[0788] The compound of the present invention and a pharmaceutically acceptable salt thereof showed a significant 
and concentration-dependent inhibitory effect in the above-mentioned in vitro test, as compared to the control group 
without addition of the compound. 
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Experimental Example 2: Effect on IL-2, IL-4, IL-7, IL-9, IL-13 or IL-15-dependent proliferation of IL-2-dependent 
mouse CTLL-2 cell, D10.G4.1 cell and HT2 cell 

[0789] As the medium, RPMI1640 medium (Sigma) supplemented with kanamycin sulfate (60 *ig/ml) and penicillin 
5 G potassium (100 unit/ml), and fetal calf serum (FCS, Gibco). that underwent inactivation treatment at 56°C for 30 min, 
in a proportion of 10% was used for the test. The compound of the present invention or a pharmaceuticaliy acceptable 
salt thereof was dissolved in dimethyl sulfoxide, diluted with 10% FCS-containing RPMI1640 medium to a desired 
concentration and used for the test. 

[0790] Using I L-2-dependent mouse CTLL-2 cell, D1 0.G4.1 cell or HT2 cell (purchased from American Type Culture 
10 Collection), proliferation dependent on IL-2, IL-4, IL-7, IL-9, IL-13 or IL-15 was measured using tritiated thymidine 
uptake into the cells as an index. 

[0791] The CTLL-2 cell, D10.G4.1 cell or HT2 cell was adjusted to a concentration of 10 5 cells/ml using an RPMI1640 
medium containing 10% FCS and SxlO-SM of 2-mercaptoethanol, and dispensed to a 96 well microtest plate at 10 4 
cells/well. 0.01-10 ng/ml of recombinant human, monkey or mouse IL-2, IL-4, IL-7, IL-9, IL-13 or IL-15 (Genzyme/ 

15 Techne) and the compound of the present invention or a phamaceutically acceptable salt thereof having a concentration 
of 0.0001-100 p.M were added, and the mixture was cultured at 37°C, under 5% C0 2 , 95% air for 20-92 h. After the 
completion of the culture, tritiated thymidine (specific activity:185 GBq/mmol. Amersham Pharmacia Biotec) was added 
, at 18.5 kBq/well and.the mixture was cultured at 37°C, under 5% C0 2 , 95% air for 4 h. Then, using a cell harvester, 
the ceils were recovered on a glass fiber filter, and using a plate scintillation counter (Microbeta 1460), the radioactivity 

20 taken into the cells was measured, and T cell proliferation dependent on IL-2, IL-4, IL-7, IL-9, IL-13 or IL-15 was 
measured. That is, percent of inhibition was calculated from the following formula from the average of tritated thymidine 
uptake (cpm) into the lymphocytes in the well added with various concentrations of the compound of the present in- 
vention. 

25 



30 



Inhibitipn (%)= 1- 



radioacrtiyity (cpm) of well with ccmpound 



radioactivity (cpn) of well without compound 



x 100 



35 [0792] In addition, the concentration (IC^) of the compound at which the compound inhibits the radioactivity to 50% 
of the value of the control group was determined by nonlinear regression based on the dose reaction curve obtained 
by plotting the average of tritated thymidine uptake (cpm) or percent of inhibition on the axis of ordinates and the 
concentration on the axis of abscissas. 

[0793] The compound of the present invention and a pharmaceuticaliy acceptable salt thereof showed a significant 
^0 and concentration-dependent inhibitory effect in the above-mentioned in vitro test, as compared to the control group 
without addition of the compound. 

Experimental Example 3: Effect on production of IL-1, IL-6, IL-12, IL-15, IL-18, TNF-ot by mouse macrophage or 
macrophage-like cell line J774A.1 cell 

45 

[0794] As the medium, RPMI1640 medium (Sigma) supplemented with kanamycin sulfate (60 ng/ml) and penicillin 
G potassium (100 unit/ml), and fetal calf serum (FCS, Gibco), that underwent inactivation treatment at 56°C for 30 min, 
in a proportion of 1 0% was used for the test. The compound of the present invention or a pharmaceuticaliy acceptable 
salt thereof was dissolved in dimethyl sulfoxide, diluted with 10% FCS-containing RPMI1640 medium to a desired 

50 concentration and used for the test. 

[0795] To 7-week-old male C57BL76 mouse (Charles River Japan) was intraperitoneally administered a 10% proteous 
peptone (Difco) solution, and intraperitoneally infiltrated cells were harvested 4 days later. The cells were incubated 
in a 24 well plate for 1 h and, after removing the floating cells, used as macrophages. To the single cell layer (monolayer) 
of the macrophage obtained above or mouse macrophage-like cell line J774A.1 (purchased from American Type Cul- 

55 ture Collection) were added 0.1-10 ng/ml of lipopolysaccharide (Difco) or 0.01-10 ng/ml of recombinant human, monkey 
or mouse IL-15 (Genzyme) and the compound of the present invention or a pharmaceuticaliy acceptable salt thereof 
having a concentration of 0.0001-100 p,M and the mixture was cultured at 37°C, under 5% C0 2 , 95% air for 12-96 h. 
After the completion of the culture, the culture supernatant was recovered and IL-1, IL-6, IL-12, IL-15, IL-18, TNF-a 
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produced in the supernatant was quantitatively measured by an enzyme antibody method (ELISA), and the inhibitory 
effect of cytokine production was evaluated. The activity of IL-1, IL-6, IL-12, IL-15, IL-18, TNF-ct produced in the su- 
pernatant was also evaluated by a bioassay using the dependenT cells line. The total RNA in the cells was recovered 
and mRNA of the cytokine was amplified by reverse transcriptase-polymerase chain reaction (RT-PCR). The expres- 
5 sion of various cytokine mRNAs was semi-quantitatively determined using hypoxanthine-guanine phosphoribosyttrans- 
ferase as the control mRNA and used as an index of cytokine production. That is, percent of inhibition was calculated 
from the following formula from the average of cytokine production or mRNA expression when various concentrations 
of the compound of the present of invention was added. 



10 



15 



Inhibition (%)= 1- 



cytokine production with oonpound 



cytokine production without catpound 



x 100 



20 



25 



[0796] In addition, the concentration (IC 50 ) of the compound, at which the compound inhibits the cytokine production 
to 50% of the value of the control group, was determined by nonlinear regression based on the dose reaction curve 
obtained by plotting the average of cytokine production or percent of inhibition on the axis of ordinates and the con- 
centration on the axis of abscissas. 

[0797] The compound of the present invention and a pharmaceutically acceptable salt thereof showed a significant 
and concentration-dependent inhibitory effect in the above-mentioned in vitro test, as compared to the control group 
without the addition of the compound. 



Experimental Example 4: Effect on JAK phosphorylation 

[0798] The CTLL-2 cell, D10.G4i1 ccell or HT-2 cell, which is a mouse T cells line, was cultured in the presence of a 
30 recombinant simian IL-15 or recombinant mouse IL-2 for 24 h. A lysate of the cell obtained by the addition of buffer for 
lysis was mixed with anti-JAK3 antibody (UBI) or anti-JAK1 antibody (SantaCruz) and a protein agarose, and stirred 
at 4°C for 2 h for immunoprecipitation. The immunoprecipitated protein was electrophoresed on 7.5% SDS polyacry- 
lamide gel, transferred onto PVDF membrane filter and subjected to western blotting. That is, after blocking with skim 
milk, blotting with anti-phosphothyrosine antibody (4G1 0, UBI), and addition of peroxidase labeled anti-immunoglobulin 
35 antibody and substrate for color development were performed to detect a band. 

[0799] It was clarified that the compound of the present invention or a pharmaceutically acceptable salt thereof in- 
hibited phosphorylation of JAK1 or JAK3 in a concentration-dependent manner in the above-mentioned in vitro test. 

Experimental Example 5: Effect on type II collagen induced arthritis in DBA/1 J mouse 

40 

[0800] An emulsion was prepared by mixing bovine type II collagen (100-200 jig, purchased from Collagen Gizyutsu 
Kensyukai) with Freund's complete adjuvant (Sigma) containing dead tubercle bacillus H37Ra was given to 6-7 week- 
old male DBA/1J mice (Charles River Japan) subcutaneously from the root of the tail for immunization twice at 3 week 
intervals, thereby developing arthritis. The compound of the present invention or a pharmaceutically acceptable salt 
45 thereof was suspended or dissolved in 0.5% hydroxypropylmethytcelluiose and orally administered repeatedly at the 
dose of 0.01-100 mg/kg body weight using an oral sound for 6 weeks from the first immunization. This model was 
evaluated for the symptoms of arthritis in the four limbs according to the following criteria in 0 to 4 scores. The arthritis 
score of each mouse was expressed by the total of the scores of the four limbs (maximum: 16 points), and when the 
total score was 1 or more, the onset of arthritis was acknowledged. 

50 



score 


Symptom 


0 


No change 


1 


edema in only one joint 


2 


edema in two or more joints (light edema of whole limb) 


3 


severe edema of whole limb 


4 


severe edema of whole limb and rigid and immobilized joint 
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[0801] The thickness of the four limbs of the mouse was measured with vernier calipers and the total score of the 
four limbs was used as an index of arthritis. Using a soft X-ray photography (OHMIC co.)> the four limbs were X rayed 
to evaluate the level of destruction of the joints. 

[0802] The score of arthritis, the total of thickness of the four limbs and joint destruction score were expressed by 
5 average and standard error of each group (n=5-10). Using the group administered with medium alone as a control, 
statistical analysis was performed by the non-parametric or parametric Dunnett's method, wherein p value of not more 
than 0.05 was considered significant. 

[0803] The compound of the present invention or a pharmaceutically acceptable salt thereof was clarified to have 
shown significant and dose-dependent improvement in severity of arthritis, swelling of four limbs and joint destruction, 

10 and strikingly inhibited the onset and progress of arthritis in the above-mentioned in vivo test by repeat oral adminis- 
tration at 0.1-100 mg/kg body weight, as compared to the control group administered with medium alone. 
[0804] In contrast, 1-(4-fluorophenyl)-N-(4-trifluoromethylphenyl)-5-methylpyrazole-4-carboxamide described in 
Bioorganic and Medicinal Chemistry Letters, vol. 8, pp. 2787-2792 (1998) did not improve the severity of developed 
arthritis, swelling of four limbs or joint destruction by repeat oral administration at 10 mg/kg body weight, and death 

15 incidence was confirmed by repeat oral administration at 30 mg/kg body weight. 

Experimental Example 6: Effect on lupus nephritis in spontaneously developing systemic lupus erythematosus model 
MRUMpJ-lpr/lpr mouse and life prolonging effect 

20 [0805] To male 8-16 week-old MRL/MpJ-lpr/lpr mice (Charles River Japan) was repeat orally administered every 
day, using an oral sound, 0.01-100 mg/kg body weight of the compound of the present invention or a pharmaceutically 
acceptable salt thereof suspended or dissolved in 0.5% hydroxypropylmethylcellulose. The survival rate during the 
administration period was recorded and the blood and urine were sampled with the lapse of time to measure plasma 
anti-nucleic antibody titer, rheumatoid factor and urinary protein amount. The compound of the present invention and 

25 a pharmaceutically acceptable salt thereof were clarified to have shown marked decrease in the manifestation of pro- 
teinuria and protein concentration in urine and suppression of the onset of lupus nephritis and improvement of symp- 
toms in MRL/MpJ-lpr/lpr mouse in the above-mentioned in vivo test by repeat oral administration at 0.1-100 mg/kg 
body weight. In addition, the compound of the present invention and a pharmaceutically acceptable salt thereof were 
confirmed to have shown a life prolonging effect by a long-term administration to MRUMpJ-lpr/Ipr mouse. / i -r 

30 'l\ 'A 

Experimental Example 7: Effect on ovalbumin-induced mouse biphasic ear edema 

[0806] Physiological saline (0.5 ml) containing ovalbumin (10 \ig, Sigma) and aluminum hydroxide gel (1 mg) was 
used to immunize 6-7 week-old male BALB/c mice (Charles River Japan) by intraperitoneally administering twice at 2 

35 week intervals. One week later, ovalbumin (10 p,g) was subcutaneously injected to the ear lobe of the mice for a 
challenge, thereby inducing biphasic ear edema accompanying a two-peak pattern at one hour and 24 hours after the 
challenge. The compound of the present invention or a pharmaceutically acceptable salt thereof was suspended or 
dissolved in 0.5% hydroxypropylmethylcellulose and repeat orally administered for 3 weeks from the first immunization 
at a dose of 0.01-100 mg/kg body weight using an oral sound. The thickness of the ear lobe of the model mice was 

to measured with a dial gauge and used as an index of ear edema. 

[0807] The thickness of the ear lobe was expressed in average and standard error of each group (n=5-1 0), and using 
a group administered with a medium as a control, statistical analysis was performed by the Dunnetf s method, wherein 
p. value of not more than 0.05 was considered significant. 

[0808] The compound of the present invention and a pharmaceutically acceptable salt thereof inhibited the induction 
45 of both early phase edema at one hour from the challenge and late phase edema at 24 hours from the challenge 
significantly and dose-dependently in the above-mentioned in vivo test, by repeat oral administration at 0.1-100 mg/ 
kg body weight, as compared to the control group administered with medium alone suggesting inhibition of allergic 
reaction involving type 2 helper T ceils. 

50 Experimental Example 8: Inhibitory effect on rat experimental autoimmune cerebral meningitis 

[0809] An emulsion (0.1 ml) was prepared by mixing myelin basic protein (100 \ig, Sigma) with Freund's complete 
adjuvant (Sigma) containing dead tubercle bacillus H37Ra and given to immunize 6 week-old female LEW rat intrac- 
utaneous^ from the footpad of the right hind limb. The physical sign after immunization was evaluated according to 
55 the following criteria in 6 levels. 
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cmra 


oympiom 
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\J 


No symptom 


1 


Weak tail 


2 


Weak hind limb 


3 


Paralysis of one hind limb 


4 


Paralysis of both hind limbs 


5 


incontinence or death 



[0810] The compound of the present invention and a phamaceutically acceptable salt thereof were confirmed to have 
markedly inhibited the onset and progress of autoimmune cerebral meningitis in the above-mentioned in vivo test by 
repeat oral administration for 20 days at 0.1-100 mg/kg body weight. 

Experimental Example 9: Combination effect test 
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[081 1] According to the method of B. D. Kahan et ai. [Transplantation, vol. 55 f pp. 849-900 (1 993)], test compounds 
(2 or more) were singly administered respectively. Based on the dose-reaction curve, the effect of combination group 
was calculated and the combination index was determined. It was defined that, when the combination index was 1, it 
means additive effect, when the combination index was smaller than 1, it means a synergistic effect, and when the 
combination index was greater than 1 , it means an antagonistic effect. 

[0812] The compound of the present invention and a pharmaceutically acceptable salt thereof were confirmed to 
show a synergistic effect in the above-mentioned combination effect test when combined with one or more pharma- 
ceutical agents selected from an antirheumatic drug, an immunosuppressive agent, a steroidal drug and a nonsteroidal 
anti-inflammatory drug, by which the combination index was smaller than 1. 

'Experimental Example 10: toxicity test 

[0813] In the single administration toxicity test, the test compound was administered to female and male SD rats (3 
'rats/group) and beagle (1 dog/group), and the toxicity by single administration was evaluated using the incidence of 
death, general condition and body weight as indices. In the repeat administration toxicity test, the test compound was 
repeat administered for 2 weeks to female and male SD rats (6 rats/group) and female and male beagle (2 dogs/group), 
and the toxicity by repeat administration of the test compound was evaluated based on the general condition, body 
weight, diet taken, haematological test, haemato-biochemical test, weight of organ and biopsy (inclusive of histopatho- 
logical test) as indices. 

Experimental Example 11: Evaluation of bioavailability in rat 

[0814] The test compound is intravenously and orally administered to male SD rats (4 per group) and blood is drawn 
with the lapse of time. The plasma drug concentration is measured by high performance liquid chromatography. The 
bioavailability (BA) is calculated by the following formula. 

AUC upon oral administration y Dose of intravenous administration x *qqo/ 
AUC upon intravenous administration Dose of oral administration 0 

AUC: area under the plasma concentration- time curve 

Industrial Applicability 

[0815] As is evident from the above-mentioned pharmacological tests, toxicity test and the like, the compound of the 
present invention and a pharmaceutically acceptable salt thereof show superior inhibitory effect on the proliferation of 
activated lymphocytes, particularly inhibitory effect on lymphocyte proliferation dependent on IL-2, IL-4, IL-7, IL-9, IL- 
1 3 or I L-1 5 and also inhibit production of I L-1 5 and inflammatory cytokines induced by IL-1 5. In addition, since a superior 
effect is shown in arthritis models and autoimmune disease models, they are useful as agents for the prophylaxis or 
treatment of various autoimmune diseases. 

[0816] This application is based on patent application Nos. 33367/1999 and 198473/1999 filed in Japan, the contents 
of which are hereby incorporated by reference. 
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Claims 

1. An amide compound of the formula 




wherein 



R 1 is substituted aryl, arylalkyl, optionally substituted heteroaryl, heteroarylalkyl or cycloalkyl, 

R 2 and R 3 are the same or different and each is hydrogen, alkyl, halogen, hydroxyl group, alkoxy, optionally 

substituted amino or phenyl, 
Q is nitrogen atom or a group C-R 4 (wherein R 4 is hydrogen, alkyl, halogen or optionally substituted 

amino), 

W is hydrogen, alkyl, hydroxyalkyl, acyloxyalkyl, aminoalkyl, hydroxycarbonylalkyl or alkoxycarbonyla- 

Ikyl, 

X is halogen, cyano, nitro, amino, alkyl, alkoxy, carboxy, alkoxycarbonyl, carbamoyl, alkenyl, alkynyl 

or haloalkyl, 

X f is hydrogen, halogen, cyano or nitro, and 

Y » * is alkyl, hydroxyalkyl* hydroxycarbonylalkyl, optionally substituted aminoalkyl, hydroxyl group, 



alkoxy, haloalkoxy, aryioxy, cycloalkyloxy, hydroxyalkoxy, hydroxycarbonylalkoxy, optionally substi- 
tuted aminoalkoxy, mercapto, alkyl thio, hydroxyalkylthio, hydroxycarbonylalkylthio, optionally sub- 
v ; sti tuted aminoaikylthio, a group O-Het (wherein Het is optionally substituted saturated heterocycle 
; , having hetero atom selected from oxygen atom and nitrogen atom) or a group N (Z 2 ) (Z 3 ) (wherein 
, Z 2 and Z 3 are the same or different and each is hydrogen, alkyl, hydroxyalkyl or aminoalkyl, or Z 2 
and Z 3 form, together with the adjacent nitrogen atom, cyclic amine optionally having one or two 
atoms from oxygen atom, sulfur atom and nitrogen atom in the ring), or a pharmaceutically acceptable 
salt thereof. 

2. The amide compound of claim 1 , which has the formula 




d-a) 



wherein 

R 1 is substituted aryl, arylalkyl, optionally substituted heteroaryl, heteroarylalkyl or cycloalkyl, 

R 2 and R 3 are the same or different and each is hydrogen, alkyl, halogen, hydroxyl group, alkoxy, optionally 

substituted amino or phenyl, 
Q is nitrogen atom or a group OR 4 (wherein R 4 is hydrogen, alkyl, halogen or optionally substituted 

amino), 

W is hydrogen, alkyl, hydroxyalkyl, acyloxyalkyl, aminoalkyl, hydroxycarbonylalkyl or alkoxycarbonyla- 

Ikyl. 

X is halogen, cyano, nitro, amino, alkyl, alkoxy, carboxy, alkoxycarbonyl, carbamoyl, alkenyl, alkynyl 

or haloalkyl, and 
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Y is alkyl, hydroxyalkyl, hydroxycarbonylalkyt, optionally substituted aminoalkyl, hydroxyl group, 

alkoxy, haloalkoxy, aryloxy, cycloalkyloxy, hydroxyalkoxy, hydroxycarbonylalkoxy, optionally substi- 
tuted aminoalkoxy, mercapto, alkylthio, hydroxyalkylthio, hydroxycarbonylalkylthio, optionally sub- 
stituted aminoalkylthio, a group O-Het (wherein Het is optionally substituted saturated heterocycle 
having hetero atom selected from oxygen atom and nitrogen atom) or a group NfZ 2 ) (Z 3 ) (wherein 
Z 2 and Z 3 are the same or different and each is hydrogen, alkyl, hydroxyalkyl or aminoalkyl, or Z 2 
and 7? form, together with the adjacent nitrogen atom, cyclic amine optionally having one or two 
atoms from oxygen atom, sulfur atom and nitrogen atom in the ring), or a pharmaceutically acceptable 
salt thereof. 

3. The amide compound of claim 2, which has the formula 




d-b) 



wherein 

R 1 is substituted aryl, arylalkyl, optionally substituted heteroaryl, heteroarylalkyl or cycloalkyl, 

R 2 and R 3 are the same or different and each is hydrogen, alkyl, halogen, hydroxyl group, alkoxy, optionally 

substituted amino or phenyl, 
Q is nitrogen atom or a group C-R 4 (wherein R 4 is hydrogen, alkyl, halogen or optionally substituted 

amino), 

W is hydrogen, alkyl, hydroxyalkyl, acyloxyalkyl, aminoalkyl, hydroxycarbonylalkyt or alkoxycarbonyla- 

Ikyl, 

X is halogen, cyano, nitro, amino, alkyl, alkoxy, carboxy, alkoxycarbonyl, carbamoyl, alkenyl, alkynyl 

or haloalkyt, and 

Y is alkyl, hydroxyalkyl, hydroxycarbonylalkyl, optionally substituted aminoalkyl, hydroxyl group, 

alkoxy, haloalkoxy, aryloxy, cycloalkyloxy, hydroxyalkoxy, hydroxycarbonylalkoxy, optionally substi- 
tuted aminoalkoxy, mercapto, alkylthio, hydroxyalkylthio, hydroxycarbonylalkylthio, optionally sub- 
stituted aminoalkylthio, a group O-Het (wherein Het is optionally substituted saturated heterocycle 
having hetero atom selected from oxygen atom and nitrogen atom) or a group NfZ 2 ) (Z 3 ) (wherein 
Z 2 and Z 3 are the same or different and each is hydrogen, alkyl, hydroxyalkyl or aminoalkyl, or Z 2 
and Z 3 form, together with the adjacent nitrogen atom, cyclic amine optionally having one or two 
atoms from oxygen atom, sulfur atom and nitrogen atom in the ring), or a pharmaceutically acceptable 
salt thereof. 

4. The amide compound of claim 3, which has the formula 




wherein 

R 1 is substituted aryl, arylalkyl, optionally substituted heteroaryl, heteroarylalkyl or cycloalkyl, 

R 2 and R 3 are the same or different and each is hydrogen, alkyl, halogen, hydroxyl group, alkoxy, optionally 
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substituted amino or phenyl, 
Q is nitrogen atom or a group C-R 4 (wherein R 4 is hydrogen, alkyl, halogen or optionally substituted 

amino), 

W is hydrogen, alkyl, hydroxyalkyl, acyloxyalkyl, aminoalkyl, hydroxycarbonylalkyl or alkoxycarbonyla- 

Ikyl. 

X 1 is halogen, cyano, nitro, carboxy, alkoxycarbonyl or alkynyl, and 

Y 1 is alkoxy, haloalkoxy, aryloxy, cycloalkyloxy, hydroxyalkoxy, optionally substituted aminoalkoxy, op- 

tionally substituted aminoalkylthio, a group O-Het (wherein Het is optionally substituted saturated 
heterocycle having hetero atom selected from oxygen atom and nitrogen atom) or a group N(2?)(Z 3 ) 
(wherein Z 2 and Z 3 are the same or different and each is hydrogen, alkyl, hydroxyalkyl or aminoalkyl, 
or Z 2 and Z 3 form, together with the adjacent nitrogen atom, cyclic amine optionally having one or 
two atoms from oxygen atom, sulfur atom and nitrogen atom in the ring), or a phamaceutically ac- 
ceptable salt thereof. 

The amide compound of claim 4, which has the formula 




wherein 

is substituted aryi, arylalkyl or optionally substituted heteroaryl, 
are the same or different and each is hydrogen or alkyl, 
is nitrogen atom or a group C-R 48 (wherein R 4a is hydrogen or alkyl), 
is hydrogen, alkyl, hydroxycarbonylalkyl or alkoxycarbonylalkyl, and 

is alkoxy, optionally substituted aminoalkoxy, optionally substituted aminoalkylthio or a group N 
(Z 28 ) (Z 33 ) (wherein Z 23 and Z 33 form, together with the adjacent nitrogen atom, cyclic amine op- 
tionally having one or two atoms from oxygen atom, sulfur atom and nitrogen atom in the ring), or 
a pharmaceutically acceptable salt thereof. 

The amide compound of claim 1 , which is a member selected from the group consisting of 

(1) N-(3-cyano^-neopentyloxyphenyl)-1-(4-fluorophenyl)-3-methylpyrazole-4-carboxamide, 

(2) N- (3-cyano-4-neopentyloxyphenyl) -1- (4-fluorophenyl) -5-methylpyrazole-4-carboxamide, 

(3) N-(3-cyano^neor^ntyloxyphenyl)-1-(4-fluoropheny 

(4) N^3-cyano^-neopentyloxyphenyl)-1-(4-fluorophenyl)-N,3-dimethylpyrazole-4-<»rboxamide, 

(5) N-(3-cyano-4-neopentyloxyphenyl)-5^loro-1-(4-fluoro^ 

(6) N-(3^ano-4-neopentyloxyphenyl)-N-[1-(4-fluorophen 

(7) 4-[N-(3-cyano-4-neopentyloxyphenyl)-N-[1 -(4-fluorophenyl)-3-methylpyra2oM-ylcarbonyl] amino]butyric 
acid, 

(8) N-(3K:yano^-piperidinophenyl)-H4-fIuorophenyl)-5-nriethylpyra2ole-4-carboxamide l 

(9) N- [3-cyano-4-(4-hydroxypiperidino)phenyl]-1-<4-fluorophenyl) -5-methylpyrazole-4-carboxamide, 

(10) N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1-yl]phenyl}-1-(4-fluorophenyl) pyrazole-4-carboxamide, 

(11) N43-<^ano-4-[4-(2-hydraxyethyl)piperazM 
mide, 

(12) N^3-cyano^[4-(2-hydroxyethyl)piperazin^^ 
mide, 

(13) N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1-yl]phenyl}-1-(4-chlorophenyl) -5-methylpyrazole-4-carbox- 
amide, 

(14) N-{3<yano-4-[4-(2-hydroxyethyl)piperazin-1-ygphen 
amide, 

(15) N-{3-cyano-4-[4^2-hydroxyethyl)piperm 



R 1a 

R 28 and R 33 

Q 1 
W 1 

Y 2 
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boxamide, 

(16) N-{3-cyanc>4-t4-(2-hydroxyethyl)piperazin-1 -yl]phenyl]-1 -(3-trifiuoromethylphenyl)-5-methylpyrazole- 
4-carboxamide, 

(1 7) N-(3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -y0phenyl)-1 -(2 t 4-difluorophenyl)«5-methyIpyrazoIe-4-car- 
boxamide, 

(1 8) N-{3-cyano-4-[4-(2-hydroxyethyl) homopiperazin-1 -yl]phenyl}-1 -(4-fiuorophenyl)-5-methylpyrazole- 
4-carboxamide, 

(1 9) N-{3-cyano-4-[4-(3-hydroxypropyl)piperazin-1 -yl]phenyl}-1 -(4-fIuorophenyl)-5-methylpyrazole-4-carbox- 
amide, 

(20) N^3Kyano^44-(2-hydroxyethyl)piperazin-1-y[]phenyl)-1-(4-fluorophenyl)pyTO 

(2 1 ) 1 -(4-bromophenyl)-N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yQphenyl)-5-methyIpyrazole-4-carboxa- 
mide, 

(22) N^3^ano^44-(24iydroxyethyl)pipeira 
ide, 

(23) H4^hlorophenyl)-N-(3-(^ano^piperidino^ 

(24) 1 -<4-chlorDphenyl)-N-[3-cyano-4-(4-hydroxypiperidin-1 -y l)phenyl]-5nnethylpyrazole-4-carboxamide f 

(25) H4^lorophenyi)-N-[3^yano^(4-mo 

(26) N-(4^4-[bis(2^ydroxyethyl)amino]piperidi^ 
4-carboxamide, 

(27) 1-(3,4<lichlorophenyl)-N43Kyano^4- 
ide, 

(28) N- [3H^ano^-(4-morphoIinopiperidin-1-yl)p^ 
ide, 

(29) 1- (3<hloro^4luorophenyl)-N-[3^yano^4-m^^ 
boxamide, 

(30) N^3^ano^-[4^24iydroxyethyl)piperazin-1-yl]phenyl)-1-(4-trifluoromethylph 

4-carboxamide, A r 

(31) N- [3-cyano-4-(4-morpholinopiperidin-1-yl) phenyl]-1-(4-trifluoromethylphenyl)-5-methyIpyrazole-4-car- 
boxamide, h »: 

(32) N44-[4-bis(2-methoxyethyl)aminopiperidin-^^ 

4- carboxamide 

(33) 1 -(4-chlorophenyl)-N-[3-cyano-(4-morpholinopiperidin-1 -yl)phenyl]pyrrole-3-carboxamide f 

(34) N-l3-bromo-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 ^4H^lorophenyl)-5-methylpyrazole-4-carboxamide, 

(35) N-[345romo^(4-morpholinopiperidin-1-yl)phen^^ 
boxamide, 

(36) H4KJhlorophenyl)-N-(3-cyano^[4-(3,4,5,^^ 
pyrazole-4-carboxamide, 

(37) N-{3Kyano-4-[4-(3,4,5,6-tetrahydro-2H^ 
phenyl)pyrazole-4-carboxamide, 

(38) N-IS-cyano^^-tS^.S.e-tetrahyd^H-pyran^ylJpiperazin-l -yl]phenyi}-1 -(4-fluorophenyl)-5-methyk 
pyrazole-4-carboxamide, 

(39) N^3-<^ano-4-[4-(3,4,5,6-tetrahydro-2^ 
3-carboxamide, 

(40) 1-{4-chlorophenyl)-N-{3-cyano^[^ 

3- carboxamide, 

(41) H3,4Klichlorophenyl)-N-(3-cyano-4-I4-(3,4,5,6-tetrahydro-2H-pyran-4-yl) piperazin-1-yl]phenyl}- 

5- methylpyrazole-4-carboxamide, 

(42) 1-(4-chlorophenyl)-N^3-cyano^[4-(3-hydrox^ 
amide, 

(43) 1-(3,4-dic^lorophenyl)-N-{3-cyano^-[4-(^^ 
boxamide, 

(44) 1-(4-chlorophenyl)-N-(3-cyano-4-[4-(2-hydro^ 
mide, 

(45) 1 -(4-chlorophenyl)-N-(3-cyano4-{4-[2-(2-hydroxyethoxy) ethyl]piperazin-1-yl}phenyl)-5-methylpyrazole- 

4- carboxamide, 

(46) 1-(4-chlorophenyl)-N-[3-cyano-4-(1 ,4-dioxa-8-azaspiro[4,5]deca-8-yl) phenyl]-5-methylpyrazole-4-car- 
boxamide, 

(47) 1-<4-bromophenyl)-N-[3-cyano-4-(4-morp^ 
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(48) N-[3^yano-4-(4-morpholinopiperidino)phenyl]-1-^ 

(49) N-[3^yano^4-morpholinopiperidino)pte^ 

(50) N- [3-cyano-4-(4-morpholinopiperidin-1-yl) phenyn-1-(4HTiethylphenyl)-5-methylpyrazoIe-4-cartx)xam- 
ide, 

(51) N-[3K;yano^4-morpholinopiperidin-1-yl)phen^ 

(52) N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(4-methoxyphenyl)-5-methylpyrazole-4-cartx)xam- 
ide, 

(53) 1-(4K*lorophenyl)-N-[3^ano^4-M^ 
ide, 

(54) 1 ^4-chlorophenyl)-5-methyl-N-[4-(4-morpholinopiperidin-1 -yl)-3-nitrophenyl]pyrazole-4-cart}oxamide f 

(55) 5-methyl-N-[4-(4-morpholinopiperidin-1^ 
amide, 

(56) N-[3-chloro4-(4-morpholinopiperidin-1 -yl)phenyIJ-5-methyl-1 -(4-trifluoromethylphenyl) pyrazole-4-car- 
boxamide, 

(57) 1-(4-chlorophenyl)-N-[3-ethynyl^(4-m^^ 

(58) N-[3<;yano-4-(4-morpholinopiperidin-1-yl)pheny0-^^ 

(59) 1-(4^lorophenyl)-N-[3<yano^-(4-methoxym^^ 
mide, 

(60) 1-(4-chlorophenyl)-N-[3-cyano^[4-(2-mett^ 
boxamide, 

(61) N- {3-cyano-4- [4- (2-hydroxyethyl) piperidin-1-yl] phenyl}-1- (4-fluorophenyl)-5-methylpyrazole-4-carbox- 
amide, 

(62) N- [3-cyano- (4-morpholinopiperidin-1-yl) phenyl] -5-methy1-1-(4-nitrophenyl)pyra20le-4-carboxamide t 

(63) 1-(4-bromophenyl)-N-{3K:yano-4-[4-(3A5,^^^ 
pyrazole-4-carboxamide, 

(64) N-tS^yano^^S^.S.e-tetrahydro^H-pyran^yOpiperazin-l -yl]phenyl}-1 -(3,4-dif!uorophenyl)-5-meth- 
ylpyrazole-4-carboxamide, 

(65) 1 -(3-chlorophenyl)-N^3-<^ano44-(3A5,^^ -yi]pheny l}-5-methyl- 
pyrazole-4-carboxamide, *n. 

(66) N-{3-cyano^-[4-(3A5,6-tetrahydro-2H-pyran^^^ 
pyrazole-4-carboxamide, 

(67) 1- (3-chlorophenyl) -N- [3-cyano-4- (4-morpholinopiperidino)phenyl] -5-methylpyrazole-4-carboxamide f 

(68) H4-chlorophen^)-N-[3K*loro-4-(4^ 

(69) N^^yanc^-^SAS.e-tetrahydro^H-pyra^ 
role-3-carboxamide, 

(70) N- [3-cyano-4-(4-morphoIinopiperidin-1-yl)phenyl]-1- (4-trifluoromethylphenyl)pyrrole-3-carboxamide > 

(71) N^3Kyano^-[4-(3A5,6-tetrahydro-2H-pyran^^ (3,4-dichlorophenyl) pyrrole- 
3-carboxamide, 

(72) N43^yano^-(4-moipholinopiperidin-1-yl)pheny0 

(73) 1 -(4^loropheny1)-N^3^thynyl^[4-(^ -yl]phenyl}-5-methyl- 
pyrazole-4-carboxamide, 

(74) 1-(4-chlorophenyi)-5-methyl-N-{3-(1-pro^ 
phenyl}pyrazole-4-carboxamide, 

(75) 1- (4-chlorophenyl)-5-methyl-N-[3- (1-propyne)-4- (4-morpholinopiperidin-1-yl) phenyl] pyrazole-4-car- 
boxamide, 

(76) 1- (4^hlorophenyl)-N^3^thenyl^[4^^ 
pyrazole-4-carboxamide, 

(77) 1-(4-chlorophenyl)-N-[3-ethenyl-4-(4-morpholinopiperidin-1-yl) phenyl] -5-methylpyrazole-4-carboxam- 
ide, 

(78) 1-(4-chlorophenyl)-N-[3-iodo-4-(4-morpholin^ 

(79) N^3-bromc>4-[4-(3 f 4 f 5,6-tetrahydro-2H-pyran-4-yl)piperazln-1 -yl]phenyl}-1 -(4-chlorophenyl)-5-methyl- 
pyrazole-4-carboxamide, 

(80) N-{3-chloro-4-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)plperazin-1 -yl] phenyl}- 1 - (4-ch!orophenyl)-5-methyl- 
pyrazole-4-carboxamide, 

(81) N43^loro^-[4-(3,4 f 5,64etrahydro-2H-pyran^-yl)piperazin-1-yl]phenyl)-1-(4^ 
3-carboxamide, 

(82) N-{3-bromo-4-[4- (3 r 4,5,6-tetrahydro-2H-pyran-4-yl)plperazin-1-yl]phenyl}-1-(4-chlorophenyl)pyrrole- 
3-carboxamlde, 
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(83) 1- (4-chlorophenyl) -N- [3-cyano-4-(5-morpholinopentyloxy) phenyl] -S-methylpyrazole^-carboxamide, 

(84) 1-(4-chlorophenyl)-N-[3-cyano-4-(5-morpholinopentyIoxy) phenyl] pyrrole-3-carboxamide, 

(85) H4^hlorophenyl)-N-[3^anc^(5-rrK>rpholin^ 

(86) H4^hloraphenyi)-N-[3^yano^(5-mor^^ 

(87) N-t3-cyano-4-(4-monoholinopiperidin-1 -yl)phenyl]-1 -(3.4-methylenedioxyphenyl)-5-methylpyrazole- 
4-carboxamide, 

(88) N-[3<yano^^4-morphoIinopiperidin-1-yl)phenyO-1-(3 f 4-methy1enedioxyphenyl)pyrrol^ 

(89) N-{3-cyano-4-t4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl}-1 -(3,4-methylenedioxy phe- 
nyl)-5-methylpyrazole-4-carboxamide f 

(90) N^3^ano^[4-(3,4,5,6-tetrahydro-2H-py^ 
pyrrole-3-carboxamide, 

(91) 1^4K*lorophenyl)-N-[3^yano^(2,2^imethyl-3-m^ 
boxamide, 

(92) H4^hlorophenyl)-N-[3K;yano^2,2^imethyl-3-m^ 

(93) N43K^ano^-(2,2<limethyl-3^orpholinopropoxy)phenyO 
zole-4-carboxamide, 

(94) N- [3^ano^(2,2<limthyl-3-morpholinoprop^ 
pyrrole-3-carboxamide, 

(95) N-[3-cyano-4- (4-morpholinoplperidin-1-yl) phenyl] -2,5-dimethyl-1-(3 t 4-methylenedloxyphenyl) pyrrole- 
3-carboxamide, 

(96) N-[3Kyano^(4-moipholinopiperidin-1-yl)phenyQ-^^ 
boxamide, 

(97) N-[3K;yano^-[4-(3,4,5,6-tetrahydro-2^^ 
dioxyphenyl)pyrrole-3-carboxamide t 

(98) N- [3-chloro-4-(4-morphollnopiperidin-1-yl) phenyl] -2 f 5-dimethyl-1-(3,4-methylenedioxyphenyl)pyrrole- 
3-carboxamide f 

(99) N-[3-cyano-4-(4-morpholinopiperidln-1 -yl)phenyl]-1 -(3,4-dimethoxyphenyl)-5-methylpyrazole-4-carbox- 
amide, t 

(1 00) N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(3,4-dimethoxyphenyl)pyn-ole-3-carboxamide, 

(1 01 ) N43-cyano4-(4-morpholinopiperidin-1-yl)phenyl]-1 -(3,4-dimethoxyphenyl)-2, 5-di methyl pyrrole-3-car- 
boxamide, 

(102) 1-(4^lorophenyl)-N43^ano^2,2^imethyl-^^ 
3-carboxamide, and 

(103) 1-(4n^lorophenyl)-N-[3^ano^4-morpholm^ 
ide or a pharmaceutically acceptable salt thereof. 

A pharmaceutical composition comprising the amide compound of any of claims 1 to 6 or a pharmaceutically 
acceptable salt thereof, and a pharmaceutically acceptable carrier. 

A pharmaceutical agent comprising the amide compound of any of claims 1 to 6 or a pharmaceutically acceptable 
salt thereof. 

An inhibitor on the proliferation of activated lymphocytes, which inhibitor comprises, as an active ingredient, an 
amide compound of the formula 




d-e) 



X* 
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wherein 

R 5 is hydrogen, optionally substituted alkyl, hydroxyalkyl, aminoalkyi, optionally substituted aryf, aryla- 

lkyl t optionally substituted heteroaryl, heteroarylalkyl or cycloalkyl, 
R 8 and R 7 are the same or different and each is hydrogen, alkyl, halogen, hydroxyl group, alkoxy, optionally 

substituted amino or phenyl, 
Q is nitrogen atom or a group C-R 8 (wherein R 8 is hydrogen, alkyl, halogen or optionally substituted 

amino), 

W is hydrogen, alkyl, hydroxyalkyl, acytoxyalkyl, aminoalkyi, hydroxycarbonylalkyl or alkoxycarbonyla- 

Ikyi. 

X is halogen, cyano, nitro, amino, alkyl, alkoxy, carboxy, alkoxycarbonyl, carbamoyl, alkenyl, alkynyl 
or haloalkyl, 

X I is hydrogen, halogen, cyano or nitro, and 

Y is alkyl, hydroxyalkyl, hydroxycarbonylalkyl, optionally substituted aminoalkyi, hydroxyl group, 

alkoxy, haloalkoxy, aryloxy, cycloalkyloxy, hydroxyalkoxy, hydroxycarbonylalkoxy, optionally substi- 
tuted aminoalkoxy, mercapto, alkylthio, hydroxyalkylthio, hydroxycarbonylalkylthio, optionally sub- 
stituted aminoalkylthio, a group O-Het (wherein Het is optionally substituted saturated heterocycle 
having hetero atom selected from oxygen atom and nitrogen atom) or a group NfZ 2 ) (Z 3 ) (wherein 
Z 2 and Z 3 are the same or different and each is hydrogen, alkyl, hydroxyalkyl or aminoalkyi, or Z 2 
and Z 3 form, together with the adjacent nitrogen atom, cyclic amine optionally having one or two 
atoms from oxygen atom, sulfur atom and nitrogen atom in the ring), or a pharmaceutically acceptable 
salt thereof. 

10. An inhibitor on the proliferation of activated lymphocytes, which inhibitor comprises the amide compound of any 
of claims 1 to 6 or a pharmaceutically acceptable salt thereof as an active ingredient. 

1 1 . The inhibitor on the proliferation of activated lymphocytes according to claim 9 or 10, which inhibitor is dependent 
on IL-2, IL-4, IL-7, IL-9, IL-13 or IL-15. 

12. A phosphorylation inhibitor of tyrosine kinase involved in the signal transduction in the downstream of a common 
P chain that is a receptor subunit common to IL-15 and IL-2 and/or a common y chain that is a receptor subunit 
common to IL-2, IL-4, IL-7, IL-9, IL-13 and IL-15, which inhibitor comprises the amide compound of any of claims 
1 to 6 or a pharmaceutically acceptable salt thereof as an active ingredient. 

13. The cytokine production inhibitor, which comprises the amide compound of any of claims 1 to 6 or a pharmaceu- 
tically acceptable salt thereof as an active ingredient. 

14. An IL-2, IL-4, IL-13 or IFN^f production inhibitor, which comprises the amide compound of any of claims 1 to 6 or 
a pharmaceutically acceptable salt thereof as an active ingredient. 

15. An IL-1, IL-6, IL-12, IL-15, IL-18 or TNF-a production inhibitor, which comprises the amide compound of any of 
claims 1 to 6 or a pharmaceutically acceptable salt thereof as an active ingredient. 

16. A pharmaceutical agent comprising a synthesized low molecular compound having inhibitory effect on activated 
lymphocyte proliferation dependent on IL-2, IL-4, IL-7, IL-9, IL-13 or IL-15. 

17. An agent for the prophylaxis or treatment of diseases caused by proliferation of lymphocytes, which agent com- 
prises, as an active ingredient, a synthesized low molecular compound having inhibitory effect on activated lym- 
phocyte proliferation dependent on IL-2, IL-4, IL-7, IL-9, IL-13 or IL-15. 

18. An agent for the prophylaxis or treatment of diseases caused by proliferation of lymphocytes, which comprises the 
amide compound of any of claims 1 to 6 or a pharmaceutically acceptable salt thereof as an active ingredient. 

19. An agent for the prophylaxis or treatment of autoimmune diseases, which comprises, as an active ingredient, a 
synthesized low molecular compound having inhibitory effect on activated lymphocyte proliferation dependent on 
IL-2, IL-4, IL-7, IL-9, IL-13 or IL-15. 

20. An agent for the prophylaxis or treatment of autoimmune diseases, which comprises, as an active ingredient, the 
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amide compound of any of claims 1 to 6 or a pharmaceutical^ acceptable salt thereof. 

21. An agent for the prophylaxis or treatment of rheumatoid arthritis, which comprises, as an active ingredient, the 
amide compound of any of claims 1 to 6 or a pharmaceutical^ acceptable salt thereof. 

22. A combination composition comprising the amide compound of the formula 




wherein 



R 1 is substituted aryl, arylalkyl, optionally substituted heteroaryl, heteroarylalkyl or cycloalkyl, 

R 2 and R 3 are the same or different and each is hydrogen, alky I, halogen, hydroxy I group, alkoxy, optionally 

substituted amino or phenyl, 
Q is nitrogen atom or a group C-R 4 (wherein R 4 is hydrogen, alkyl, halogen or optionally substituted 

amino), 

W is hydrogen, alkyl, hydroxyalkyl, acyloxyalkyl, aminoalkyl, hydroxycarbonylalkyl or alkoxycarbonyla- 

Ikyl, 

X is halogen, cyano, nitro, amino, alkyl, alkoxy, carooxy, alkoxycarbonyl, carbamoyl, alkenyl, alkynyl 

or haloalkyl, 

X* is hydrogen, halogen, cyano or nitro, and 

Y is alkyl, hydroxyalkyl, hydroxycarbonylalkyl, optionally substituted aminoalkyl, hydroxyl group, op- 



tionally substituted alkoxy, aryloxy, cycloalkyloxy, hydroxyalkoxy, hydroxycarbonylalkoxy, optionally 
substituted aminoalkoxy, mercapto, alkylthio, hydroxyalkylthio, hydroxycarbonylalkylthio, optionally 
substituted aminoalkylthio, a group O-Het (wherein Het is optionally substituted saturated heterocy- 
cle having hetero atom selected from oxygen atom and nitrogen atom) or a group N (Z 2 ) (Z 3 ) (wherein 
Z 2 and Z 3 are the same or different and each is hydrogen, alkyl, hydroxyalkyl or aminoalkyl, or Z 2 
and Z 3 form, together with the adjacent nitrogen atom, cyclic amine optionally having one or two 
atoms from oxygen atom, sulfur atom and nitrogen atom in the ring), or a pharmaceutical^ acceptable 
salt thereof, and one or more pharmaceutical agents selected from an antirheumatic drug, an immu- 
nosuppressive agent, a steroidal drug and a nonsteroidal anti-inflammatory drug. 

23. The combination composition of claim 22, wherein the antirheumatic drug is selected from a gold compound, 
penicillamine, bucillamine, lobenzarit, actarit and salazosulfapyridine. 

24. The combination composition of claim 22, wherein the immunosuppressive agent is selected from azathioprine, 
cyclophosphamide, methotrexate, brequinar sodium, deoxyspergualin, mizoribine, 2-morpholinoethyl mycophe- 
nolate, cyclosporin, rapamycin, tacrolimus hydrate, leflunomide, OKT-3, anti TNF-a antibody, anti IL-6 antibody 
and FTY720. 

25. The combination composition of claim 22, wherein the steroidal drug is selected from prednisolone, methylpred- 
nisolone, dexamethasone and hydrocortisone. 

26. The combination composition of claim 22, wherein the nonsteroidal anti-inflammatory drug is selected from aspirin, 
indomethacin, indomethacin famesil, diclofenac sodium, alclofenac, amfenac sodium, ibuprofen, ketoprofen, loxo- 
profen sodium, naproxen, pranoprofen, zaltoprofen, mefenamic acid, flufenamic acid, tolufenamic acid, phenylb- 
utazone, ketophenylbutazone, piroxicam, tenoxicam and ampiroxicam. 

27. An effect enhancer of one or more pharmaceutical agents selected from an antirheumatic drug, an immunosup- 
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pressive agent, a steroidal drug and a nonsteroidal anti-inflammatory drug, which enhancer comprises an amide 
compound of the formula 




wherein 



R 1 is substituted aryl, arylalkyl, optionally substituted heteroaryl, heteroarylalkyl or cycloalkyl, 

R 2 and R 3 are the same or different and each is hydrogen, alkyl, halogen, hydroxyl group, alkoxy, optionally 

substituted amino or phenyl, 
Q is nitrogen atom or a group C-R 4 (wherein R 4 is hydrogen, alkyl, halogen or optionally substituted 

amino), 

W is hydrogen, alkyl, hydroxyalkyl, acyloxyalkyl, aminoalkyl, hydroxycarbonylalkyl or alkoxycarbonyla- 

Ikyl, 

X is halogen, cyano, nitro, amino, alkyl, alkoxy, carboxy, alkoxycarbonyl, carbamoyl, alkenyl, alkynyl 

or haloalkyl, 

X' is hydrogen, halogen, cyano or nitro, and 

Y is alkyl, hydroxyalkyl, hydroxycarbonylalkyl, optionally substituted aminoalkyl, hydroxyl group, op- 



tionally substituted alkoxy, aryloxy, cycloalkyloxy, hydroxyalkoxy, hydroxycarbonylalkoxy, optionally 
substituted aminoalkoxy, mercapto, alkylthio, hydroxyalkylthio, hydroxycarbonytalkylthio, optionally 
i substituted aminoalkylthio, a group O-Het (wherein Het is optionally substituted saturated heterocy- 

cle having hetero atom selected from oxygen atom and nitrogen atom) or a group N(Z 2 )(Z 3 ) (wherein 
Z 2 and Z 3 are the same or different and each is hydrogen, alkyl, hydroxyalkyl or aminoalkyl, or Z 2 
and Z 3 form, together with the adjacent nitrogen atom, cyclic amine optionally having one or two 
atoms from oxygen atom; sulfur atom and nitrogen atom in the ring), or a pharmaceutically acceptable 
salt thereof. 

28. The effect enhancer of claim 27, wherein the antirheumatic drug is selected from a gold compound, penicillamine, 
bucillamine, lobenzarit, actarit and salazosulfapyridine. 

29. The effect enhancer of claim 27, wherein the immunosuppressive agent is selected from azathioprine, cyclophos- 
phamide, methotrexate, brequinar sodium, deoxyspergualin, mizoribine, 2-morpholinoethyl mycophenolate, cy- 
closporin, rapamycin, tacrolimus hydrate, leflunomide, OKT-3, anti TNF-a antibody, anti IL-6 antibody and FTY720. 

30. The effect enhancer of claim 27, wherein the steroidal drug is selected from prednisolone, methylprednisolone, 
dexamethasone and hydrocortisone. 

31 . The effect enhancer of claim 27, wherein the nonsteroidal anti-inflammatory drug is selected from aspirin , indometh- 
acin, indomethacin famesil, diclofenac sodium, alclofenac, amfenac sodium, ibuprofen, ketoprofen, loxoprofen 
sodium, naproxen, pranoprofen, zaltoprofen, mefenamic acid, flufenamic acid, tolufenamic acid, phenylbutazone, 
ketophenylbutazone, piroxicam, tenoxicam and ampiroxicam. 
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